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wherever there's electronics... 


there's Transitron 
Advanced electronics is helping to open new frontiers in space. Vital to the reliabilil 
of rockets are their electronic guidance systems which depend on the tiny semicondt\ 


Maker of the industry’s broadest line of advanced silicon and germanium semicondu 





is Transitron. In rockets, missiles, industrial computers, long-distance communicat! 
radar, atomic subs, jets wherever there’s electronics there’s Transitron, 


known the world over for leadership in semiconductors. 


TRANSISTORS * RECTIFIERS * DIODES +» REGULATORS + VOLTAGE REFEREN 





‘Tra ngitron 
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SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U. S. A. » CABLE ADDRESS: TRELCO 
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Uniformity of Fiberglass wool is improved by close temper- 
ature control with Honeywell Model 2HCT Precision Temperoture 
Controller, Three Mode Electr-O-Volt Controller and Magnetic Amplifier 


| Model 2HCT-2, single range control unit 
with direct reading analog dial, is avail- 
able in a wide variety of ranges for 
F any millivoltage or thermocouple input. 





No moving parts . . . magnetic 
converter input 


No stray electrical pickup . . . 
60 cycle rejection of greater than 
6 x 10° 


Conti ft tic standardi- 
zation 





Sensitive to change of less than 
1 wav 


Full output power for 12 pv input 
deviation from set point 


Three-mode control available 
using Honeywell Electr-O-Volt 
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Temperature Control within 0.05% 


with new 
Honeywell Temperature Controller 


The new Honeywell Precision Temperature Controller, series 
2HCT, operates magnetic amplifiers and similar devices for control of 
saturable core reactor furnaces whose temperature can be measured 
with thermocouples. 


The 2HCT consists of a null balance input circuit with manually 
adjusted set points and a highly stable d-c amplifier. The difference 
between the thermocouple signal and the set point is amplified 100,000 
times to operate control circuits. Proportional band adjustment permits 
a decrease of sensitivity by a factor of 10. 


There are 2 standard models: The 2HCT-2, which is shown above 
at left, and the 2HCT-3, which is designed for noble metal couples, 
covering temperatures from 0 to 3,000°F in 3 steps. Setting to 42 part 
in 3,000 is accomplished with a direct reading digital dial. 


For applications requiring reset and derivative control functions, 
the 2HCT is used with a Honeywell Three Mode Electr-O-Volt Con- 
troller. Write for 2HCT Specification Sheet to Minneapolis-Honeywell. 
Dept. 1, Boston Division, 40 Life Street, Boston, Mass. 


Honeywell 
(HE) Foie te Cotol 











.-.+.combs or cosmetics 











... pencils or pucks 





... inks or insecticides 








Better Products begin with CABOTI! 


Cabot raw materials for industry — still increasing and con- 
stantly being improved by continuing Cabot research — have 
been putting a plus into other people’s products for 75 years. 


Better rubber and plastics products... better paints and 
pharmaceuticals . . . better inks and insecticides . . . the list of 
products made better by Cabot raw materials is long — and 
still growing. 

It costs you nothing to find out whether or not Cabot can help 
you with your raw material problems — and it may well result 


—_ ia _ 
CABOT 





in a product that performs better, lasts longer, earns more 
profit. It’s happened before with hundreds of manufacturers 
who have proved to themselves that better products begin with 
Cabot. 


WHICH OF THESE CABOT MATERIALS CAN HELP YOUR PRODUCT? 





CABOT CARBON BLACKS... more than 45 different grades 
of channel, furnace and thermal blacks for use by the rubber, print- 
ing ink, paint, varnish, lacquer, enamel, plastics, paper, phono- 
graph record, battery and other industries. 

WOLLASTONITE . . . as a paint pigment, this white, uniform 
calcium metasilicate, has more desirable properties than other 
extenders used singly or in combination. Bxcellent for ALL types 
of paint, and for the quality improvement of wall tile and semi- 
vitreous ceramics. 

CAB-O-SIL® . . this unique colloidal silica, in extremely small 
quantities, greatly improves large numbers of products. The best 
flow control agent available, it’s especially remarkable for its 
unusual combination of properties. Used for rubber, paint, varnish, 
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printing ink, plastics, lubricanis, cosmetics, many other products. 


PT®PINE TAR PRODUCTS... these versatile quality con- 
trolled materials improve the performance of a wide variety of 
products, including: rubber, paint, cordage, oakum and insecticides. 


For complete information, phone or write: 


GODFREY L. CABOT, INC. 


77 FRANKLIN ST., BOSTON 10, MASSACHUSETTS 
Phone: Liberty 2-7300 
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“CREATIVE ENGIN ”” REAPS A CHEMICAL HARVEST... BUILDS PULP-AND-PAPER PROFITS 
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ts and , 
list of World's largest 
— and , Chemical recovery is basic to the multi-billion-dollar pulp- 
chemical recovery unit and-paper industry. Valuable chemicals are salvaged from : 
in help black liquor,” a residue of pulp manufacture. And the mod- 
| result ° ern recovery process also produces large quantities of by- 
aa achieves unp recedented product steam. 
Pos Just a few years ago, the industry believed that recovery 
ure s . a" units had reached maximum size, with capacities (black liquor 
n with economies In the dry solids) of about 1,000,000 pounds per day. C-E engineers, 


aware that larger installations would mean lower investment 


pulp and paper industry and operating costs per unit of capacity, developed half a 


iCT? dozen major innovations in quick succession—and broke 
— through the size barrier. 
products. Twenty-five units of more than 1,000,000-pounds capacity 
ty con- have since been purchased from C-E by leading producers. The 
y largest of these—a 2,000,000-pound unit—has now been in serv- 
riety of : ; aa 

“t- ice for more than a year. Despite their high initial costs, such 
clicides. ; ; 

units usually pay for themselves in about two years. 


This concern with a specific industry’s capital problems— 
and deep involvement with that industry’s technology—is 
characteristic of the C-E approach. 


6 REATIVI E NGINEERING?’ is the foundation on which 
Combustion’s leadership rests. The products which bear | 


NIG, | the CE mark of leadership include: COMBUSTION ENGINEERING 


sETTS all types of steam generating, fuel burning and related equip- | 
ment ~ nuclear power systems ~ paper mill equipment ~- pul- | Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
| 


verizers « flash drying systems ~ pressure vessels ~ soil pipe 
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ENGINEERS— 
Another Example of Diversified Work SPEAR Engineers Do. 


for key installations and outposts. 


If you’re interested, 
not in an engineering job, 
but in an engineering CAREER, 
check Sperry — 


Sperry Gyroscope also stands for steady growth. 
Not just for the company—but for its engineers. 
Sperry engineers are career engineers, working on 
projects —like TEW—that are creative, interesting, 
important. They stay, and grow, with us. That’s 
why over 2,600 Sperry employees are 15-year men. 
And—today we’re expanding, diversifying more 
than ever. If engineering is your life’s work—check 
Sperry. 


Openings in many specializations 
including the following: 


INERTIAL NAVIGATION SYSTEMS 
DOPPLER NAVIGATION +» RADAR RECEIVERS 
RADAR TRANSMITTERS + INFRARED SYSTEMS 

PULSE CIRCUITS + TIMING CIRCUITS 
ELECTRONIC PACKAGING 
TRANSISTOR CIRCUITS 


For Pulse & Video Applications 


MICROWAVE ANTENNA DESIGN 


As fast on the move as a fighting Marine is the new ‘‘TEW”’ (tactical early warning) 
radar system being developed by Sperry for the Marine Corps. Only one-fourth 
the size and weight of conventional radars, TEW is easily carried to battle areas 
by helicopter, cargo plane, truck or amphibious vehicle. Within two hours, an 
18-man crew can erect the TEW system and place it in operation. 


With its very long range and portable construction, TEW provides the Marines with 
the means to extend the nation’s defense perimeter and insure added protection 











Confidential 
Interviews 


Contact Mr. 
J.W. Dwyer 
Employment Manager 




















Saturday Interviews 
8 A.M.-1 P.M. 
Arranged by Appointment 


sPEARY 


GYROSCOPE 
COMPANY 


Division of Sperry Rand Corp. 
Great Neck, Long Island, N.Y. 
Fieldstone 7-3665 
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Unlocking the secrets of the universe 


Amazing textile fibers spun out of natural gas . . . wonder 
drugs squeezed from coal . . . shining stainless steel forged from drab, 
brownish earth. These man-made marvels were born in the minds and 
hands of research scientists. 


Never satisfied with things as they are, the research scien- 
tist takes apart the raw materials of nature to capture the basic “build- 
ing blocks” of the universe. Then he rearranges and combines the pieces 
into new and better things that help improve our lives. 


Research is a living thing to the people of Union Carbide— 
for it is the foundation upon which their work is built. They have cre- 
ated hundreds of useful products from such basic substances as oil, 
natural gas, ores, air, and water. And the wonders yet to come, the com- 
pletely new things of tomorrow, are being sought and found in Union 
Carbide’s laboratories today. 
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Learn about the exciting work 
going on now in alloys, car- 
bons, chemicals, gases, plas- 
tics,and nuclear energy. Write 
for “Products and Processes” 
Booklet A, Union Carbide 
Corporation, 30 East 42nd St., 
New York 17,N.Y.In Canada, 
Union Carbide Canada 
Limited, Toronto. 
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PHYSICISTS 


ENGINEERS 
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MATHEMATICIANS 


are invited to join the Lincoln Laboratory 
scientists and engineers whose ideas have 
contributed to new concepts in the field of 
electronic air defense. 


A brochure describing the following 
Laboratory programs will be forwarded 
upon request. 


HEAVY RADARS 

MEMORY DEVICES 

TRANSISTORIZED DIGITAL COMPUTERS 
SCATTER COMMUNICATIONS 

SOLID STATE 

AEW (air-borne early warning) 

SAGE (semi-automatic ground environment) 


SYSTEMS ANALYSIS 


In certain of these programs, positions of signifi- 
cant professional scope and responsibility are open 
to men and women with superior qualifications. 


= 


we MIT 


LINCOLN LABORATORY 
BOX 28 
LEXINGTON 73, MASSACHUSETTS 





Research and Development 
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Thorough Endorsement. — According to go 
that reached the “land of the bean and the cod” 
New Mexico’s Regional Conference was everywhere 
given the nod. Selected because of its interest, ig 
every conceivable way, is the paper entitled “The 
Challenge,” delivered by James W. McRae. It tells 
of achievements of science, and progress that should 
make man soar. But it notes with an air of discour 
agement that these are used mainly for war. “The 
Challenge” proposes that science — and man’s engi- 
neering feats, too — be turned into purposes peaceful, 
and that they make warfare taboo. 

Dr. McRae, author of “The Challenge” (page 191) 
is a native of Vancouver and received the B.S. degree 
in electrical engineering from the University of 
British Columbia in 1933. He received the M.S. de- 
gree a year later and the Ph.D. degree in 1937, both 
from California Institute of Technology. His engi- 
neering and administrative work has been entirely 
in the field of electrical communications and, except 
for military service as an officer during World War 
II, he has been affiliated with the Bell System. Early 
in 1942, he accepted a commission as Major in the 
U.S. Army Signal Corps and was assigned to the 
Chief Signal Officer in Washington. Two years later, 
he became chief of the Engineering Staff at the 
Signal Corps Engineering Laboratories at Bradley 
Beach, N.J., and attained the rank of Colonel before 
returning to civilian life. As a member of the tech- 
nical staff of the Bell Telephone Laboratories, he was 
engaged in research on transoceanic and micro- 
wave communication and gradually turned to ad- 
ministrative work. In 1949 he became director of 
Transmission Development, and in 1951 was elected 
vice-president of Bell Telephone Laboratories. He 
became vice-president of Western Electric Company, 
and president of Sandia Corporation in 1953, and 
vice-president of the American Telephone and Tele- 
graph Company in 1958, He has been active, and 
has held numerous important posts, in the Institute 
of Radio Engineers. 








Helpful Nudge. — Tuition, transportation, and 
living costs are steadily rising, and college enrollment 
increases faster than new facilities can be built to 
accommodate students. Strangely enough, while stu- 
dents are competing with one another to get into 
college, the institutions of higher learning compete 
with one another for students. In contrast with past 
years, today’s students make application to several 
colleges and frequently their final selection is based 
with an eye to economic factors. The status of present 
college admissions problems is outlined (page 195) 
by B. ALpEN THRESHER, ’20, Professor of Economics 
and also Director of Admissions at M.I.T. Professor 
Thresher received the S.B. degree from M.LT. in 
1920 and the M.A. degree from Harvard University 
in 1928. From 1920 to 1925, he was assistant plant 
manager of the Eddystone Manufacturing Company, 
and from 1925 to 1927 was on the staff of the research 

(Concluded on page 176) 
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in the Phelps Dodge condenser and heat exchanger tubes are 
bb currently in use in nuclear energy applications where 
at the highest quality and exacting specifications are essential. 
pe Every Phelps Dodge tube intended for use in a nuclear 
: soci project undergoes a series of severe tests to assure rigid 
he wil conformance to the required specifications and ability 
micro- to perform under the rigorous service conditions found 
to ad- in this highly specialized field. Testing facilities used by 
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le stu- the nuclear power field, Phelps Dodge will soon open one 
t into of the largest tube mills in the world at South Bruns- 
~ wick, N. J. This mill will have the most modern auto- 
phe matic tube fabricating machinery, the finest research 
based laboratories and the most advanced testing equipment. 
108) Inquiries regarding your condenser and heat exchanger 
omdel tube needs, particularly those requiring Electronicand 
fessor Penetrant Tests, are invited. 
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VIBRATING 
CAPACITOR 


A vibrating-reed type 
capacitance modulator for 
use in measuring currents 
as low as 10 —'* amperes. 


Long term stability for 
process control. Drift +0.2 
millivolts per day, non-cum. 


STEVENS 


NCORPORATED 


ARNOLD 


NS STREET 


Write for Catalog 523. 








There’s practically no end to the important 


fe 
tes agriculture jobs that CO,—combined with Liquid 








¥ chemistry Carbonic savvy—is doing. Chances are 
3 metals this combination can come up with some 
= electronics surprising answers for you, too. For 
; refrigeration scores of CO> applications, covering all 
‘- food industry, send for LIQUID’s new free 
¥ drugs booklet, “Applications Unlimited.” Just 






use the coupon below. 


MAIL THIS COUPON 
e a & 


LIQUID CARBONIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 


textiles 
rubber 






ae 







Siete 














Ee 135 South LaSalle St. a Chicago 3, Mlinois 
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division of the Dennison Manufacturing Company, 
He returned to M.I.T. in 1929 as an instructor ip 
economics, was appointed assistant professor in 1932, 
and associate professor in 1935. In 1945 he was made 
professor of economics. He became Director of Ad- 
missions in 1936, and still holds that important Insti- 
tute post. He is currently chairman of the College 
Entrance Examination Board. 


Everyone’s Dentist. — Once an object of frighten- 
ing apprehension, the dentist chair has lost much of 
its former terror. In fact, such remarkable progress 
has been achieved in dental techniques, and so many 
new materials and improved methods have been 
introduced that everyone is encouraged to visit his 
dentist periodically. Such visits are all the more 
necessary for, by and large, as is recorded on page 
199, the teeth of American citizens are in somewhat 
poor repair. The author of “A Tooth for a Tooth” is 
Freperic W. Noropstexk, ’31, Editorial Associate of The 
Review since 1944, and well known to Review read- 
ers from more than 100 feature articles and unsigned 
Trend of Affairs items which have appeared in The 
Review consistently in the past 15 years. A native of 
New York, Mr. Nordsiek received the S.B. degree in 
Biology and Public Health from M.LT. in 1931. He 
has had wide experience in research and administra- 
tion in the food industry and in public health. From 
1943 to 1951, he was assistant director, Research 
Service Department of Standard Brands, Inc. Since 
1951, he has been associated with the American 
Cancer Society, where his present work deals with 
administering research grants and programs. Cur- 
rently, Mr. Nordsiek is supplementing an already 
busy schedule with graduate studies in New York. 
He is a prolific and accurate writer and his articles 
on technical and nontechnical subjects have appeared 
in many publications. 





Ferncliff Mausoleum, 
Hartsdale, N.Y. 
Gregory Webb, Architect 





Will it be your problem 
or the builders? 


We like to work closely with the owner before starting 
his new building. 

In that way we can foresee many problems and make 
them ours instead of his. 


W. J. BARNEY CORPORATION 
Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, '20, President 
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High pressure acetylene chemicals plant 


Lummus New York is headquarters for 
design, engineering and construction 


Engineers and Constructors of More Than 700 Refineries, Chemical and Petro- 
chemical Plants of all Types and Sizes Throughout the World in the Last 50 years. 


The Lummus Company headquarters are at the business 
crossroads of the world in New York, ready to coordi- 
nate the engineering skills of over 3,000 permanent 
employees located in seven branch offices and subsidiaries 
throughout the world. 

A staff of more than 1,000 scientists, engineers and 
administrators contributes a wealth of skill and experi- 
ence — each in his chosen field—to handle the great 
mass of detail involved in a modern processing plant. 
Few single companies in the process industries can 
afford to maintain the reserve of industrial experience 
and engineering skill that characterizes the Lummus 
organization. 

In addition, Lummus maintains a 150,000 square foot 
Engineering Development Center in Newark, N. J., to 






hell 
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One of a series of advertisements on Lummus’ world-wide facilities. 


The Lummus Company headquarters 
385 Madison Avenue, New York, N. Y. 


Visit the Lummus Exhibit, Fifth World Petroleum Congress Exposition, 
New York Coliseum, June 1-5, 1959 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
385 MADISON AVENUE, NEW YORK 17,N.Y. 













Beryllium plant 













































600 ton per day coking unit 


bridge the practical gap between laboratory research 
findings and commercial plant operation. The Center 
has extensive pilot plant facilities in operation, and is 
equipped for designing and building new units. 

Several recent domestic projects of The Lummus 
Company (pictured above) are: a 200,000,000 lb. per 
year ethylene plant; America’s first full scale, high- 
pressure acetylene chemicals plant; a beryllium metal 
plant; and a 600 ton per day coking unit designed for 
the heaviest charge ever fed to a coker. 

See Lummus on your next project. 

Branch offices of The Lummus Company are located at 
Washington, D. C. and Houston, Texas. 

Subsidiaries are in Montreal, Maracaibo, London, 
Paris, The Hague. 
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ELECTRIC UTILITIES... 


Where the Engineer Designs His Own Career 


Here’s an industry that started big after the war . . . surged ahead in every direction . . . keeps 
on growing today when others are tapering off . . . and still has its biggest years ahead. The 
electric utilities business is basically an engineering business. Many of its top executives come 
from engineering ranks; from systems planning, design, operations, research, or sales; and 
with backgrounds ranging from electronics and nucleonics to older branches of scientific 
learning. If you want a career in an expanding industry that is based on engineering look to 
our electric public utilities. We know you'll like working with them. We have been doing it for 
many years in supplying this great industry with Kerite quality insulated wire and cable. 
See your placement officer, or write us at 30 Church Street, New York 7, N. Y. 


KERITE CABLE on atten, 

Co The KERITE That makes The ayference— 
CE 
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FIRST 1,040 Mile 
Pulse Doppler Radar uses 


HYCON EASTERN CRYSTAL FILTERS 
We 











Hycon Eastern Selective Doppier 
Amplifier... shown 4 size 





Section of Doppler Receiver 
showing banks of Hycon Eastern 
Selective Doppler Amplifiers 








Millstone Hill 
84’ Radar Antenna 





The problems in long range radar for today’s ballistic missile 
defense systems require solutions that are unique yet reliable. 
Meeting these criteria is the Lincoln Laboratory’s “Millstone 
Hill System”. Working closely with Lincoln Laboratory on the 
transient response problems, Hycon Eastern provided “comb 
set” crystal filters and associated circuitry forming complete 
networks termed Selective Doppler Amplifiers. 





Hycon Eastern offers a unique customer service by assuming 
total responsibility for exact pulse output. All crystal filters are 
ar tested and aligned under simulated operating conditions, using a 
pulsed input. Transistor amplification, active impedance trans- 
formation, and detector circuitry are provided for complete 
compatibility with the total system. These integrated units are 
delivered ready for immediate use. 


Hycon Eastern is presently supplying crystal filter banks for 
airborne intercept, bomber defense, shipborne and land based 
detection and tracking systems. Write for Crystal Filter Bulletin. 


HYCON EASTERN, INC. 


75 Cambridge Parkway Dept. H Cambridge 42, Mass. 


a 
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For Transferring Radioactive Process Wastes 
... DESIGNED IN STAINLESS 


Plants and Offices 


Across America 


Ever since work on atomic reactors began, Graver has been building stainless tanks 
for transferring radioactive process effluents. Filled by remote control and cooled to 
remove heat from radioactive decay, tanks of the design shown above have been in 
service long enough to now be regarded as a standard for this use. 

Stainless is useful for its ability to withstand either basic or acidic liquid wastes 
for a long time without serious corrosion. For mixed radioactive wastes with many 
*thalf-lives’”’, such tanks may be required to hold dangerous isotopes for a very long 
time. The craftsmanship must be of the highest, which is never a question with 
Graver’s hundred-year reputation for quality fabrication. For atomic energy use or 
for industrial wastes, stainless and alloy fabrication by Graver provides the com- 
plete answer for long-lived installations. 


. 


GRAVER TANK & MFG.CO. 


DIVISION—UNION TANK CAR COMPANY 
EAST CHICAGO, IND. 
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Dynamic Burst 


This halftone reproduction is an interesting ex- 
ample of the limits to which photographic techniques 
can be pushed to aid man’s study of nature. It shows 
the ejection of high-speed particles coming from the 
end of a No. 6 Du Pont dynamite cap photographed 
about 35 microseconds after detonation. The par- 
ticles have average velocities of about 6,000 feet per 
second, although a few particles may reach velocities 
of about 10,000 feet per second. White spots are 
caused by impact of fragments from the dynamite 
cap case striking a plate of safety glass. 
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Images of particles traveling at such high speeds 
would be completely blurred unless the exposure time 
were of very short duration. In the example shown 
here, exposure time was about one ten-millionth of 
a second. 

This illustration was produced by Harold E. Edger- 
ton, ’27, Professor of Electrical Measurements, who 
is internationally known for his work in developing 
illuminants, shutters, cameras, and related apparatus 
for increasing the effectiveness of photography as an 
analytical tool and important implement of science. 
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Aeronautics and Astronautics 


# Astronautics has officially become a part of the 
curriculum at the Institute. The name of the Depart- 
ment of Aeronautical Engineering has been changed 
to Department of Aeronautics and Astronautics, 
C. Richard Soderberg, ’20, Dean of the School of 
Engineering, announced recently. Charles §. Draper, 
26, will continue to head the Department, which is 
regarded as one of the most outstanding in the world. 
Regarding the change, Dr. Draper said: 

In recent years, as the potentialities of rockets and 
other spacecraft have become plainer, the Department 
has been increasingly concerned with space. 

The airplane is here to stay for a long time, and we 
will continue to regard aeronautics as fundamental. But 
the sky, or speaking more precisely, the air, is no longer 
the limit. Interplanetary travel is yet to be accomplished 
but clearly it will be feasible. 

M.LT. must educate men who are prepared not only 
to design and build the craft that we conceive of today 
but to engineer new types of flight vehicles which at this 
time we can only imagine. 

The problems of aerodynamics, structures, propulsion 
and control associated with aeronautics and astronautics 
differ in detail but are so much alike in basic principles 
that aeronautical engineering and astronautical engineer- 
ing form a single field. This field surely contains some of 
the greatest challenges to science and engineering that 
now confront the human race. For those individuals who 
are motivated by these challenges and have the talents 
and fortitude for a rigorous education, aeronautics and 
astronautics have much to offer. 

To meet current needs, aeronautical and astronautical 
engineering must deal with the problems of flight vehicles 
ranging from helicopters, vertical take-off convertiplanes, 
short take-off and landing craft, subsonic aircraft, super- 
sonic aircraft and guided missiles moving within the at- 
mosphere, to ballistic missiles, satellites, lunar vehicles, 
and interplanetary craft. 

Education in science and applied science to provide 
the background required for this range of vehicles must 
be thorough in all fundamentals and carefully planned 
so as to be effective. 

M.LT. pioneered in aeronautics and in recent years 
has also pioneered in astronautics. As early as 1896, a 
wind tunnel was built at the Institute for the study of 
wind pressures. It produced winds of 20 miles an 
hour. The hypersonic wind tunnel of the Naval Su- 
personic Laboratory now at M.LT. is capable of air- 
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flows at Mach 8 (about 3,100 miles per hour at 2,000 
degrees). 

Various studies in aeronautics were made, and stu- 
dents experimented with gliders in the early years 
after the Wright Brothers made their first flight. Lec- 
tures were presented from time to time and in 1913 
the first formal Course in Aeronautical Engineering 
was offered at the Institute — perhaps the first in the 
United States. 

Jerome C. Hunsaker, ’12, who graduated from An- 
napolis (No. 1 in his class) and came to M.I.T. in 1909 
as a graduate student in naval architecture, decided 
to make aeronautics a career. After receiving a mas- 
ter’s degree in 1912, he was sent by the Navy to 
Europe to learn what was being done in aeronautics 
there and, upon returning to M.LT., gave the new 
graduate Course in Aeronautical Engineering. He 
directed the construction of a wind tunnel in 1914, 
one of the first large ones in the United States. 

Meanwhile he continued as a graduate student, and 
in 1916 was awarded a doctor’s degree for his work 
in the field of aeronautics, the first such degree at 
M.LT. 

Dr. Hunsaker returned to the Navy during World 
War I as chief of the newly constituted Aircraft Di- 
vision of the Bureau of Construction and Repair. He 
designed the “NC” airplanes, one of which in 1919 
made the first transatlantic flight, and designed the 
Shenandoah, the first zeppelin-type airship to use 
helium. 

The first four-year undergraduate Course in Aero- 
nautical Engineering at M.L.T. was started in 1926 by 
the late Edward P. Warner, ’17. In 1932 Dr. Hunsaker 
returned to M.L.T. to take charge of it as well as the 
Department of Mechanical Engineering. Dr. Hun- 
saker served as the head of the Department of 
Aeronautical Engineering until 1951, when he was 
succeeded by Dr. Draper. An emeritus professor, Dr. 
Hunsaker is still active in the Department. 

Dr. Draper had received a master’s degree in Aero- 
nautical Engineering in 1928 and began teaching the 
following year. Although his interest in aeronautics 
has been broad, his special field has been instrumen- 
tation. He is regarded as the American father of in- 
ertial guidance, the system which makes it possible 
to navigate rockets, space vehicles, and submarines 
without use of radio or magnetic compass. 
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Dr. Draper's conception of the use of gyroscopes 
in inertial guidance and gunsights dates to the early 
1930's. He is director of the M.I.T. Instrumentation 
Laboratory, in which a staff of 900 work on these 
problems. Among other accomplishments, the labora- 
tory has developed the inertial guidance system for 
Polaris, the Navy ballistic missile designed for 
launching from submarines. 

One of the earliest courses in inertial guidance was 
given at M.LT. Astronautical subjects were first pre- 
sented 10 years ago, and sponsored research in many 
fields has served to keep teaching at the very frontier 
of this rapidly developing field concerned with long- 
range rockets and space vehicles. 

The Department has been especially noted for re- 
search and teaching in such subjects as aeroelasticity, 
aircraft structures, stability, control, and automatic 
flight control. More than 50 subjects are now offered 
to students in the Department. These include not 
only advanced techniques now in use but also the 
principles of those likely to play a part in the astro- 
nautics of the future, such as nuclear power and ion 
propulsion. 

Alumni of M.I.T. have been prominent in many 
branches of aeronautics. These include two who are 
now members of the M.I.T. Corporation — Donald 
W. Douglas, ’14, and James H. Doolittle, °24. 


Individuals Noteworthy 


@ Important in early 1959 news were the 20 promo- 
tions, elections, or appointments presented below: 

Alfred P. Sloan, Jr., 95, as a member of the Na- 
tional Council of the National Planning Association 
. . . Clayton D. Grover, ’22, as Chief Officer, White- 
head Metals, Inc. . . . John W. Beretta, ’23, as Chair- 
man of the Texas State Board of Registration for Pro- 
fessional Engineers, and as a member, Board of Gov- 
ernors, Southwest Research Institute; 

Harold C. Pearson, ’23, as President, Construction 
Chemicals, Ltd., Ontario distributor for Dewey and 
Almy Chemical Division, W. R. Grace and Company 
of Canada, Ltd. . . . William E. P. Doelger, ’26, as a 
trustee, Manhattan Savings Bank . . . James R. Kil- 
lian, Jr., ’26, as Chairman, Federal Council for Sci- 
ence and Technology, new government committee 
created to establish long-range policy for government 
support of scientific research and development; 

Arthur R. Elliott, ’28, as Vice-president and Gen- 
eral Manager, Greater Winnipeg Gas Company, 
Manitoba . . . Walter F. H. Mattlage, ’28, as Gen- 
eral Manager, Fabrics and Finishes Department, E. I. 
du Pont de Nemours and Company, Inc. . . . Ed- 
ward M. Tittmann, ’29, as Vice-president and Di- 
rector, American Smelting and Refining Company; 

James B. Fisk, ’31, as President, Bell Telephone 
Laboratories . . Daniel D. Strohmeier, ’34, and 
William R. Hewlett, ’36, as trustees, respectively, of 
Webb Institute of Naval Architecture and of Mills 
College; “ 

Adolph L. Antonio, ’37, as Vice-president, Chemi- 
cal Division, Aerojet-General Corporation —a sub- 
sidiary of General Tire and Rubber Company . . . 
W. Gardner Barker, ’37, as President and Chief Ex- 
ecutive Officer, Thomas J. Lipton, Inc. . . . Jerry 
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McAfee, ’40, as Vice-president of American Institute 
of Chemical Engineers for 1959; 

Albert H. Bowker, ’41, as Dean, Graduate Division, 
Stanford University . . . Rogers B. Finch, 41, as As- 
sociate Dean, School of Science, Rensselaer Polytech- 
nic Institute . . . Stanley N. Golembe, °42, as 
President, Power Sources, Inc., Burlington, Mass.; 

David K. Hardin, ’49, as Executive Vice-president, 
Market Facts, Inc., Chicago . . . Renato N. Nicola, 
53, as President, Newton Company, Manchester, 
Conn. 


@ Special honors recently awarded or announced to 
six Alumni include: 

To Harold S. Osborne, 08, a special award “in ap- 
preciation of leadership,” by the Engineers Joint 
Council . . to Thomas D’A. Brophy, °16, Silver 
Stein Award “for outstanding service not only to 
M.I.T. and the Club but to charitable and civic af- 
fairs,” by the M.I.T. Club of New York . . . to Otto 
E. Kirchner, ’24, an award for “distinguished service 
in achieving safer utilization of aircraft,” by the 
Flight Safety Foundation . . . 

To Thomas A. Knowles, ’27, a certificate of achieve- 
ment “for significant contributions to the Army Mis- 
sile Program,” by the Army Ordnance Missile Com- 
mand . . . to Donald G. Fink, ’33, a technological 
award for “outstanding contribution by a scientist in 
industry toward improving technological training 
standards,” by the New York Institute of Technology 

. to Arthur B. Metzner, ’51, the 1958 Junior 
Award, by the American Institute of Chemical Engi- 
neers, for a paper (written with George L. Houghton 
and Robert D. Vaughn) entitled “For Heat Transfer 
in Non-Newtonian Fluids.” 


Hand in Hand 


® Co-operative engineering education in the United 
States, in which the vast facilities of American indus- 
try were linked with the best of college education to 
produce engineers with practical, as well as theoreti- 
cal training, had its beginning in the United States 
around 1908. The half-century mark of this happy 
union of education and industry has been marked by 
the publication of Hand in Hand,* the first book to 
tell what this revolutionary co-operative movement 
can mean to high school students interested in science 
and engineering, to their parents, and to industry. 

The 340-page book is dedicated to William H. 
Timbie, Professor of Electrical Engineering and In- 
dustrial Practice, Emeritus, who for many years was 
in charge of the M.I.T. Co-operative Course in Elec- 
trical Engineering. 

The volume has been produced by a distinguished 
committee of engineers and educators. Alfred L. 
Dowden, °31, served as editor-and-chairman, and 
Eugene W. Boehne, ’28, Professor of Electrical Engi- 
neering, as adviser. Professor Boehne succeeded Pro- 
fessor Timbie, and is administrator of the M.LT. 
Co-operative Course in Electrical Engineering. 

Biographical sketches and portrait illustrations of 
graduates from Course VI-A are a major part of this 
unusual volume. 

* Medford, Mass.: Gordon and Company, 1958. 
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James L. Tryon: 1864—1958 


@ james L. Tryon, Professor Emeritus of Interna- 
tional Law and former Director of Admissions for 
M.I.T., died at the Lawrence Memorial Hospital on 
December 22. Dr. Tryon served the Institute for 17 
years before his retirement in 1936, and will be re- 
membered by the hundreds of students to whom he 
was an adviser and friend. 

Born in Boston in 1864, Dr. Tryon worked on Port- 
land, Maine, newspapers during his youth. He was 
graduated from Harvard College in 1894 and then re- 
ceived a degree of bachelor of divinity from the Epis- 
copal Theological School of Massachusetts. After 
serving for 10 years as rector of the All Saints’ Church 
in Attleboro, and of the Church of St. John the 
Evangelist in Mansfield, he turned to law, attended 
Boston University, and received the degrees of bach- 
elor of laws in 1909 and doctor of philosophy in 1910. 

A dedicated worker for world peace, Dr. Tryon held 
a secretarial position with the New England branch 
of the American Peace Society and was director of 
the Massachusetts and Maine Peace Societies. He at- 
tended international peace congresses in Munich, 
London, Geneva, The Hague, and Constance, Ger- 
many, before World War I, and lectured on peace in 
many American and Canadian churches and univer- 
sities. Following the war he lectured on international 
law at the Episcopal Theological School in Cam- 
bridge and the University of Maine before coming to 
M.I.T. in 1920 as an instructor in history. He became 
director of admissions in 1930. He was a member of 
the Maine bar, the American Society of International 
Law, the International Law Association, the Ameri- 
can Society for Engineering Education, the Field 
and Forest Club, and the Masons. 

Dr. Tryon is survived by: a son, Richard W. Tryon 
of Springfield, N.J.; a daughter, Miss Sylvia Tryon of 
Medford; a sister, Dr. Geneva Tryon of Cape Eliza- 
beth, Maine; three grandchildren; and three great 
grandchildren. His wife, Mrs. Katherine Allen Tryon, 
a pioneer lecturer on ornithology and an accom- 
plished artist, died in 1952. 


Sophomore Wins Model Car Competition 


® An 18-year-old native of Philadelphia, Pa., now a 
student at M.LT., has won honors in the nationwide 
model car competition which was conducted by 


Fisher Body Craftsman’s Guild. 


Thomas L. DeFazio, 61, who lives at 2731 South 
12th Street, Philadelphia, won the senior division first 
place state award for Pennsylvania in the 1958 com- 
petition. He also won the top regional honors for 
Pennsylvania and Maryland, and received an expense- 
free trip to the Craftsman’s Guild four-day national 
convention recently held in Detroit. Mr. DeFazio is 
enrolled in the Department of Mechanical Engineer- 
ing in the School of Engineering at M.I.T. 

The M.LT. sophomore, a campus dormitory resi- 
dent, received a trophy in recognition of his work 
from John T. Rule, ‘21, Dean of Students. The 
trophy was donated by the Fisher Bodies Division of 
General Motors Corporation. The program is de- 
signed to interest young men in creative designing 
and craftsmanship. 
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On the Horizon 

March 12-14, 1959 — 11th Annual Fiesta, M.I.T. 
Club of Mexico, Mexico City, D.F. (For reser- 
vations, consult Clarence M. Cornish, ‘24, 
Margaritas 257, Villa Obregon, Mexico 20, 
D.F., Mexico.) 

June 15, 1959 — 25th Alumni Day, 1959. M.LT. 
Campus in Cambridge. 











Grant to Study Africa 


@ Africa, which is rapidly taking a position of prime 
importance in world affairs, will be the subject of an 
intensive three-year research project at the Institute's 
Center for International Studies, according to a re- 
cent announcement by Julius A. Stratton, 23, Presi- 
dent of M.LT. 

The study will be financed by a $200,000 grant from 
the Carnegie Corporation, made to M.I.T. The project 
will be directed by Arnold Rivkin, former associate 
general counsel of the U. S. International Co-opera- 
tion Administration, who has visited Africa several 
times. It will be under the general direction of Max 
F. Millikan, who has been director of the M.L.T. Cen- 
ter for International Studies since its establishment in 
1952. Dr. Millikan is professor of economics in the 
Department of Economics and Social Science. 

Research will be focused on the rapid political and 
economic development of the area of Africa south of 
the Sahara Desert, with the exception of the Union 
of South Africa. Teams of economists and political 
scientists will be sent to the area, concentrating on 
studies of Nigeria, French West Africa, the Belgian 
Congo, and the Federation of Rhodesia and Nyasa- 
land. 

Professor Wolfgang F. Stolper has taken a leave of 
absence from the University of Michigan to work on 
the project. Gordon Unsworth, head of the Africa 
Unit of the United Nations Bureau of Economic 
Affairs, and Mrs. Ona B. Forrest, an economist for the 
bureau, are co-operating in the study. Miss Elizabeth 
Davis, statistician, is included as a member of the 
project staff. 

“The vast areas which we will study are largely 
underdeveloped regions with new societies evolving,” 
Mr. Rivkin said. “They have many problems, much 
potential, and, as yet, little cohesion. They have 
aspirations for developing a higher standard of living, 
and this study, by adding knowledge and insights, 
could make a contribution to such developments.” 

Questions around which research will center are 
ones such as: What kind of political framework will 
best facilitate the rapid economic development and at 
the same time provide for participation of the indi- 
vidual in decision-making? How can peaceful evolu- 
tion of the new states in Africa be achieved in the 
context of changing colonial relationships? 

Problems in external trade and intra-Africa trade, 
commodity price fluctuations, capital formation, pri- 
vate investment, and other economic fields will be 
considered, with emphasis on economic development 
and political change. 
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Taking part in presentation ceremonies during which the In- 
stitute acquired an original manuscript by Sir Isaac Newton 
are (in usual reading order): Azel W. Mack,’15; Sidney 
M. Edelstein,’32, who presented the Newton manuscript; 
John E. Burchard, ’238, Dean of the School of Humanities and 
Social Studies; William N. Locke, Director of M.1.T. Libraries; 
and Giorgio D. de Santillana, Professor of the History of 
Philosophy and Science. Dr. Edelstein, donor of the gift, is 
president, and Mr. Mack is Vice-president of the Dexter 
Chemical Corporation. A reproduction of the last page of the 
manuscript is shown in the halftone below. 
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M.I.T. Gets Newton Manuscript 


® An original manuscript by Sir Isaac Newton, great 
Seventeenth Century scientist, was presented to the 
Institute by Sidney M. Edelstein, ’32, of New York. 
It will be used in studies of the history of science 
and technology. 

The manuscript is a 6l1-page, 15,000-word English 
commentary and translation of a book on alchemy by 
Nicholas Flamel, Fourteenth Century Frenchman 
who claimed to have succeeded in doing what 
alchemists tried to do for hundreds of years — to 
make gold and silver out of cheaper metals (mercury 
in this case). 

Dr. Edelstein, who is president of the Dexter 
Chemical Corporation, has been interested, ever 
since he was a student at M.LT., in the history of 
alchemy — long ago discredited but nevertheless im- 
portant since modern chemistry grew out of it. He 
has been collecting early books and manuscripts on 
alchemy and chemistry for 20 years. Dr. Edelstein 
is a member of the Advisory Board of the American 
Chemical Society. 

William N. Locke, Director of Libraries at M.I.T., 
who received the gift, said, “We are very happy to 
have the manuscript, since we have no other original 
work by Newton in our small collection and it should 
prove of great value to scholars working in this field.” 
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Al:hough there are other translations of Flame!’s 
book the one by Newton, which has never been pub- 
lishe’. should prove of special interest because it 
doubtless reflects Newton’s views of science in the 
Seventeenth Century, Dr. Locke said. Newton was 
one of the greatest scientists of all time, he pointed 
out, and many of his conclusions regarding physical 
laws are as correct today as they were 300 years ago. 

Chemistry was in its infancy in Newton’s time, 
however, and he gave serious consideration to the 
ancient alchemists’ superstitions, though he is be- 
lieved to have been less interested in making gold in 
the laboratory than he was in determining the unify- 
ing chemical laws, just as he unified physical laws 
through his explanation of gravitation. 

Flamel’s work was based on an ancient manuscript 
written on bark by a Jewish scholar, which he suc- 
ceeded in deciphering after many years of work. This 
manuscript gave directions for the preparation of the 
“philosopher's stone,” the chemical compound which 
alchemists believed would change lead into gold, 
cure diseases, and accomplish other magical effects. 

“It is ironical,” Dr. Locke said, “that today science 
has learned how to transmute one metal into another 
by atomic processes. The goal of the alchemist has 
been attained, but now there are far more important 
things for humanity than to make gold. Modern sci- 
ence has made it possible to cure diseases which 
alchemy didn’t even know existed.” 


Technological Factors in America’s Growth 


® Americans’ pride in their technological achieve- 
ments has exceeded their understanding of how they 
came about, John B. Rae, Associate Professor of His- 
tory at M.I.T., told historians at the meeting of the 
American Association for the Advancement of Sci- 
ence held in Washington, D.C., on December 30. 

Addressing the newly organized Society for the 
History of Technology, he said that knowledge of 
technological aspects of our history has been too 
fragmentary to enable us to understand fully the evo- 
lution of American civilization. A more thorough and 
accurate understanding of how science and _ tech- 
nology have influenced, and been influenced by, the 
American environment, Dr. Rae argued, would be an 
eminently desirable step toward an intelligent appre- 
ciation of what they may hold for us now. 

When the United States was an undeveloped coun- 
try, he pointed out, there was no “fairy godmother 
distributing largesse in the form of economic aid or 
technical assistance.” The folk heroes of American 
technology, consequently, are “the Edisons and 
Fords, men with a minimum of formal training, dedi- 
cated to cut-and-try, and lacking in scientific back- 
ground and inclined to be scornful of scientific 
method. 

“One consequence,” he continued, “was that to the 
end of the Nineteenth Century the relationship be- 
tween science and technology was somewhat casual.” 
This attitude has been modified now, but “the empha- 
sis on the practical still dominates American thinking. 

“While we can concede that we have unduly neg- 
lected ‘pure’ or ‘basic’ research in the past and now 
need to give it more vigorous encouragement,” Pro- 
fessor Rae reminded the historians, “it does not follow 
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that the American emphasis on the practical has been 
wrong. The technique of application may, in itself, 
be more significantly creative than the original idea 
or invention.” 

Citing examples from the aluminum, petroleum, 
and automobile industries of the importance of tech- 
nological change in industrial growth, he called for 
more intensive study of the interrelationships of tech- 
nology and industry. 

“Technological change may, and frequently does, 
originate in an isolated act of genius, but its effective- 
ness in an economic sense is a matter of time and cir- 
cumstances,” Professor Rae explained. “We must give 
more attention to the role of technology in the growth 
and organization of industry. 

“Our failure to do so in the past has resulted in 
misconceptions and distortions, particularly in the 
area of big business. The predominant attitude is still 
suspicious of bigness. We seldom inquire into the 
possible relationship between the growth and struc- 
ture of the business and the technological processes 
in which it was engaged. 

“Unless adequate weight is given to the techno- 
logical factor, it is completely impossible to give an 
accurate picture of the growth and character of 
American business enterprise,” Dr. Rae concluded. 


Nonlinear Random Theory 


@ Appropriately enough, Norbert Wiener, M.I.T. 
Professor of Mathematics, appears as author of the 
first volume in the Technology Press Research Mono- 
graphs. Dr. Wiener’s newly published Nonlinear 
Problems in Random Theory is the book inaugurat- 
ing this series, and his third to be issued under the 
joint imprints of John Wiley and Sons, Inc. of New 
York, and the Technology Press of M.1.T. 

In line with the suggestions of Yuk-Wing Lee, ’27, 
Associate Professor of Electrical Engineering, and 
Amar G. Bose, ’51, Assistant Professor of Electrical 
Engineering, at M.LT., and receiving their enthusias- 
tic co-operation, Dr. Wiener undertook to expound 
on his ideas in a series of lectures given to a selected 
group of graduate students earlier this year. Dr. Lee, 
sitting in with his camera, caught in black and white 
the intricate formulae written in otherwise expend- 
able chalk. A busy tape recorder meantime committed 
the lectures to durable form and the entire proceed- 
ings, translated into print, make up the present book. 

Dr. Wiener’s work is of wide interest to mathema- 
ticians, electrical engineers, atomic physicists, bio- 
physicists, and those in all branches of statistical 
mechanics. As the author demonstrates, random proc- 
esses — in space as well as time — enter into the study 
of statistical mechanics, and open new paths into the 
study of gas and plasma theory. His methods, though 
utilizing complex mathematics, are applicable to such 
practical problems: as electric power in homes, tele- 
vision sets and FM radio, and washing machines. 

Nonlinear Problems in Random Theory further re- 
flects Professor Wiener’s absorption in the _mathe- 
matical analysis of brain waves. In this.connection, 
he perceives a mathematical similarity between the 
orbits of the asteroids and the behavior of the oscil- 
lators in the brain, and observes other fine. shadings 
that elude even the keenest eye. 


187 











Biological Tissue Hardened 


@ Imitating what is believed to be nature's way of 
making bones and teeth, materials taken from soft 
biological tissue have been hardened in a test tube. 
Recent achievements in hardening reconstituted bio- 
logical material in the laboratory were reported at a 
meeting of the American Association for the Advance- 
ment of Science, in Washington, during its 125th an- 
nual conclave on December 30, by Melvin J. 
Glimcher, ’57, biophysicist and orthopedic surgeon 
who is now a fellow in the School for Advanced 
Studies at M.LT. 

Dr. Glimcher compared the processes, by which 
soft tissues in the body are hardened to create a skele- 
ton, to ways in which chemists have strengthened 
a great variety of materials for the builders of ma- 
chines. Long threads consisting of groups of atoms 
linked together — which the biologists call macro- 
molecules — are found in both the soft and the hard 
parts of animal bodies. In the bones, shells, and other 
hard parts of animals, these macromolecules have 
been so aligned and woven together that they resist 
stresses and provide protection for other parts of the 
body, give it form, and make locomotion possible. 

In the bones and other hard parts of the body, 
moreover, these threadlike macromolecules contain 
hard crystals which make them less flexible than the 
chemically similar threads found in the flesh and skin. 
According to Dr. Glimcher, these crystals are formed 
the way that ice is made from water when clouds are 


seeded. Crystals of the ice arise most readily around 
minute particles of foreign matter having a configura. 
tion which makes it easy for the molecules of the 
water to solidify around them. 

In the M.LT. laboratories, threads of macromole. 
cules taken from soft biological tissue have been 
hardened in a test tube by deposition of crystals 
within them. These bits of man-made, bonelike mate. 
rial are too small to be seen. Under an electron mi- 
croscope, however, they resemble the material in the 
bones of living things, and the hardness of the syn. 
thesized biological material has been established by 
electron and x-ray diffraction studies of it. 

By examining the molecular construction of the 
macromolecules and that of the chemical solutions in 
which crystallization occurs, and those in which it 
fails to occur, a better understanding of the way in 
which the material in a bone is hardened has been 
acquired. 

Work such as Dr. Glimcher and his colleagues are 
now doing could lead eventually to new methods of 
promoting the reunion of broken bones, the treatment 


sclerosis, which result from abnormal hardening of 
biological tissue in parts of the body where normally 
soft tissue is required for health. 

Dr. Glimcher turned to biophysics after preparing 
for a career in orthopedic surgery, and has been 
working for the last few years under the direction of 
Professor Francis O. Schmitt, Professor of Biology, 
M.I.T.’s distinguished authority on collagen. 





Twenty-five Years Ago This Month . 


@ On February 17, 1934, at Walker Memorial there 
took place the 58th Annual Alumni Dinner, with 850 
present —a record attendance except for the 45th 
Dinner at Walker on January 10, 1920, when 1,070 
had foregathered to hear the mysterious “Mr. Smith” 
revealed as George Eastman. 

According to The Review, the 58th Dinner “was 
also one of the most enthusiastic. Classes not only 
competed for attendance (1926 won with 43) but for 
decibel delivery (1914 taking the honors). The Insti- 
tute’s first class, 1868, had the highest percentage of 
its membership present (one out of two), with Rob- 
ert H. Richards occupying his usual coign of vantage. 

“Redfield Proctor, 02, President of the Alumni As- 
sociation, presided at the dinner and he presented as 
speakers Dr. Frank Aydelotte, President of Swarth- 
more College, Dr. Compton, President of the Insti- 
tute, Dr. Bush, 16, Vice-President and Dean of 
Engineering, and Dr. H. E. Edgerton, ’27. President 
Aydelotte, who once taught English and history at 
the Institute, spoke out of his considerable experience 
with engineering education and strongly recom- 
mended a more cultured, well-rounded education of 
the engineer. With undesigned appropriateness, 
President Compton spoke of the Institute’s efforts to 
prepare men not only to be engineers, scientists, and 
architects, but to be useful, happy citizens as well. 

“At the beginning of his address, Dr. Compton 
paid tribute to the late Everett Morss, 85, for many 
years Treasurer of the Institute and a member of the 
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Executive Committee of the Corporation and for two 
terms President of the Alumni Association. Dr. Comp- 
ton made public for the first time the story of the 
Blashfield murals which adorn the walls of the great 
hall in which the dinner was held. ° 

“Mr. and Mrs. Everett Morss had taken so much 
pleasure in the Blashfield murals in their own home 
that they conceived the idea of bringing similar pleas- 
ure to the thousands of Technology students who use 
the great hall of the Walker Memorial for dining and 
social functions. Mr. Morss, therefore, wrote to Mr. 
Blashfield to find out under what terms he would 
paint the proposed murals. Blashfield, himself an 
M.I.T. alumnus, Class of 1869, replied that he had 
always wanted to do something for the Institute and 
that he would, therefore, be glad to donate his serv- 
ices, provided the actual cost of materials and labor 
of assistants could be taken care of. This expense, 
which ran into many thousands of dollars, was 
quietly taken care of by Mr. Morss himself. 

“Thus these splendid murals,” Dr. Compton con- 
tinued, “which are distinctively the creation and gift 
to the Institute of Mr. Blashfield, should be at the 
same time an added reminder to Technology of the 
thoughtful, energetic, and varied contributions to its 
welfare made by Everett Morss.” 


® Mr. Morss was the 14th President of the Alumni Associa- 
tion, serving in that office for the calendar years 1906 and 
1907. In 1908 he became a member of the Institute’s Corpora- 
tion, and in 1910 of its Executive Committee. From 1921 until 
his death on December 27, 1933, he was Treasurer of the 
Institute. 
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To Study Lost Wax Molding 


B New techniques to take the place of 5,000-year- 
old methods of casting art objects in metal are to be 
sought at the Institute. A $10,000 grant has been 
made by the Rockefeller Foundation to support re- 
search by Alfred Duca, Boston sculptor, in the M.1.T. 
foundry laboratory. 

According to Professor Howard F. Taylor, 2-46, 
who announced that Mr. Duca had joined the staff 
of the Department of Metallurgy as a research as- 
sociate, the research will concentrate on the simplifi- 
cation and improvement of the “lost wax” process of 
molding sculpture, first used in Egypt and China 
thousands of years ago. 

The traditional lost wax method is used principally 
to make hollow castings, Professor Taylor explained. 
A plaster model is made of the desired object. This 
model, or armature, is then coated with wax, which 
is sculptured and covered with plaster. Heat is used 
to harden the plaster mold and to melt the wax, 
which runs off, or is “lost.” Molten metal is then 
poured into the mold, taking the place of the wax. 
When the metal has hardened, the mold is removed. 

“The lost wax process, and for that matter, prac- 
tically all casting of sculpture, is nearly a lost art in 
America,” Professor Taylor said. “Young men have 
found that they can earn more money working on 
mass-production assembly lines than as apprentices 
or artisans in art casting, with the result that it is dif- 
ficult to find a foundry in the United States to cast a 
work of art at a reasonable price. 

“The consequence is that most casting of fine sculp- 
ture must be done in Europe. An American sculptor 
who has done his work in clay or wax must send it 
to Italy, Portugal, or France, where art casting is 
still a highly regarded craft. It is generally desirable 
that he oversee the work himself. Going to Europe, 
or even sending sculpture there for casting, is expen- 
sive and time-consuming. This is one reason that 
sculpture has languished in the United States. 

“Mr. Duca has been doing some preliminary re- 
search in new methods and we believe that with the 
help of metallurgists he can apply new technology 
to a very old art in ways that will help American 
sculptors.” 

Mr. Duca will work under the general supervision 
of Professor Taylor and Merton C. Flemings, ’51, As- 
sistant Professor of Metallurgy. They are in charge 


of the foundry laboratory, which in recent years has 


been a center for the development of new techniques 
for industrial foundry work. Professor Taylor holds 
the professorship of foundry metallurgy which was 
established by the American Brake Shoe Company. 

A graduate of Pratt Institute and the Boston Mu- 
seum School, Mr. Duca has executed hundreds of 
paintings, prints, and sculptures, using a wide range 
of materials, and his work has been exhibited in many 
galleries in the United States and Europe. He is the 
inventor of a process for the use of polymer tempera, 
a plastic, in painting and sculpture. Four years ago 
he began independent research in metal casting, and 
earlier this year presented his first one-man show of 
bronzes (most of which he had cast himself) at the 
Boris Mirski Gallery in Boston. He has lectured at 
M.I.T. and Boston University. 
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M.I.T. Photo 


Frederic H. Fairchild, Colonel, U.S. Air Force (left), assigned 
to M.1.T. where he is head of the Department of Air Science, 
pays a call on J. A. Stratton,’ 23, President. Colonel Fairchild 
has been appointed as professor of air science at the Institute. 
He is a graduate of the U.S. Military Academy at West Point, 
and attended the Air War College and Industrial College of 
the Armed Forces. Previously, he served as inspector at the 
Missile Test Center, Patrick Air Force Base, Fla. 





Computer Studies of Traffic 


@ Using a high-speed computer to simulate the flow 
of automobiles and trucks through tunnels, over 
bridges, and on single-lane roadways, a research 
group at the Institute is studying traffic patterns with 
a goal of nailing down the parts played by individual 
drivers and vehicles in heavy traffic. 

The Institute’s Operations Research Center is con- 
ducting the study with the help of the Port of New 
York Authority. Current work is focused on such 
places as the Holland and Lincoln Tunnels and the 
George Washington Bridge, but the research is ap- 
plicable to conditions at heavy traffic areas around 
the country. The study is being conducted by Her- 
bert P. Galliher, Jr., Assistant Director of the Center, 
who is responsible for the study, and Walter S. Helly, 
28-year-old physics graduate student at the Center, 
who is research assistant in the Department of Phys- 
ics. They are using the I.B.M. 704 Computer at 
M.I.T.’s Computation Center to simulate certain traf- 
fic conditions and study them. 

“In addition to being a problem of intense personal 
concern to us all,” said Dr. Galliher, “traffic flow in- 
vites the use of computers, mathematics, and psy- 
chology to analyze the causes of bottlenecks. As 
everyone knows, traffic problems are not simple.” 
The versatile computer at M.I.T. actually generates 
a picture of traffic situations, simulating the position 
of each car at intervals of a quarter of a second, and 
drawing lines between the points, so that delays and 
varying distances between vehicles can easily be 
seen. 

The essential task, the researchers explained, is 
to build into the simulation the proper characteris- 
tics of individual drivers. The Port of New York Au- 
thority has been assisting in a program to determine 
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these characteristics. A special camera, mounted high 
in the New York tower of the George Washington 
Bridge, automatically recorded 90 times each minute 
the positions of cars crossing the bridge. When 
traffic speeded up or slowed down, an “accordion” 
effect was produced in the line of following traffic 
which will be analyzed to determine driver reactions 
to a continually changing traffic situation. Informa- 
tion obtained from the pictures is being reduced to 
data that will be fed into the computer, and this 
will simulate traffic conditions that will keep Mr. 
Helly busy for some time. 

The immediate goal of the studies being conduc- 
ted by Mr. Helly is greater knowledge of the nature 
of congested traffic flow, and measurement of fac- 
tors that control it. For example, how much would 
a given flow be speeded up if stop and brake lights 
were placed so as to allow drivers to see them many 
cars ahead? How much do trucks slow down the 
over-all flow? How much and how safely would com- 
pulsory minimum speed limits improve flow? How 
much does high horsepower contribute in permitting 
quick closing of traffic gaps by fast acceleration? 
How much additional flow would it be worth if 
driver reaction times could be speeded up? How 
much additional flow would result from giving driv- 
ers more information—even signs with general advice 
as well as warnings of specific hazards or intersections 
ahead? 

“The simulation is an inexpensive way to answer 
these questions,” explained Mr. Helly, “and as the 
Port of New York Authority emphasizes, even small 
increases in current flow are very valuable to the 
persons waiting for passage during heavy traffic 
periods.” 


The American Style 


@ Do Americans have their own characteristic ways 
of solving problems? 

“Yes, but those ways are changing,” is an answer 
to this question given in a new book, The American 
Style, which is the product of a conference held by 
the M.I.T. Center for International Studies. 

The conference brought together 30 of the intel- 
lectual leaders of the United States, last year, for 
four days of discussion at Endicott House, which is 
the M.I.T. guest house in Dedham, Mass. Partici- 
pating were such people as: J. Robert Oppenheimer 
and George F. Kennan of the Institute for Advanced 
Study in Princeton; Dean McGeorge Bundy and 
David Riesman of Harvard University; Alfred H. 
Barr, Jr., Director of the Museum of Modern Art; 
and Wiliam S. White, political columnist. James R. 
Killian, Jr., 26, and Julius A. Stratton, ’23, at the 
time, President and Acting President, respectively, 
were among the M.I.T. representatives. Max F. Mil- 
likan, Director of the Center for International Stud- 
ies, was chairman. 

The central theme of the conference was analyzed 
by Walt W. Rostow, Professor of History at M.LT., 
in an essay which appears in the book under the 
title “The National Style.” Compromise and practical 
experimentation have been two of the principal 
American methods of dealing with problems, he as- 
serted. 
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“Both the adjustment to conflicting regional and 
group interests within our national society and the 
process of social mobility have been enormously 
aided by the sustained growth and high output per 
head which has marked the history of modern Ameri- 
can economy,” Dr. Rostow wrote. “This not only gave 
reality to the concept of progress but also permitted 
men to achieve compromises in which they shared 
the increments to communal wealth without the bit- 
ter, corrosive conflicts which come about when men 
feel they can rise only at the expense of someone 
else’s decline.” 

Citing various chapters in American history, Dr. 
Rostow expressed the opinion that decisions are 
likely to be made on the basis of “experience, feel, 
judgment, by sensing recurrent patterns” instead of 
by “clean-cut logical connections of cause and effect.” 
He observed: 

This is how good captains of sailing vessels have 
worked — good politicians, good businessmen. This has 
been the typical American style in operating and devel- 
oping the nation’s society. Its success, however, is de- 
pendent on two conditions which are, to a degree, alter- 
natives. First, the problems confronted must be, in their 
essence, relatively familiar and capable of solution by 
only moderately radical innovation on the basis of exist- 
ing principles or institutions. 

Second, there must be sufficient time for the experi- 
mental exploration of possible solutions and the osmotic 
process of accepting change. The more time permitted, 
the greater the workability of a technique of problem 
solving by empirical experiment. . . . The American style 
is least effective when it confronts issues which require 
radical innovation promptly. . . . 

On domestic matters the classic style still operates. 
And over a wide range of issues, it operates with a 
heightened effectiveness. The two major parties continue 
to work as intermediate instruments of compromise and 
reconciliation on a continental basis. . . . 

In foreign policy a different aspect of the national style 
gives us chronic difficulty — the relative ease and con- 
tinuity of our political and social experience. We had to 
fight for independence, but from early colonial days the 
basic presuppositions of American life were those of an 
individualist society. We never had to struggle to free 
ourselves from a feudal society and political past. . . . 

Thus, we face a world where something like a billion 
and a half human beings are caught up in one version or 
another of an effort to break old, static molds and to 
modernize their societies; we can find little instinctive in 
our history or in our political or economic processes 
which fully meets their case. . . . 

From our wartime relationship with the Chinese Na- 
tionalists down to the Middle East crisis and the foreign 
aid bill debate, we have had difficulty in understanding 
the complex processes at work in the underdeveloped 
areas and in harmonizing our efforts with those of the 
men and women caught up in the great nationalist revo- 
lutions now going forward in strategically decisive areas 
of the world. 

We have, to our cost, been excessively culture-bound 
in facing this mammoth fact of the Twentieth Century. 

It will take more reflection and imagination — more 
application of the vicarious rather than instinctive knowl- 
edge — than we have thus far brought to bear on national 
policy to protect the national interest as these revolutions 
evolve over the coming decades . . . 

Other essays in the book were written by Dr. Op- 
penheimer and Mr. Kennan; Abraham Kaplan of the 
(Concluded on page 214) 
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The Challenge 


We need science and technology to maintain our military 


muscles, to feed the world’s people, and to conserve its 


resources. But we also need both to wage effective peace 


[ n talking about the challenge of the future, it may 
be well to begin by going back 1,000 years to the 
now extinct civilization of the Mayan people who 
lived in Yucatan, Mexico. It is surely fair to say that 
the jungle has not been very kind to the monuments 
those people left. They are now badly crumbled and 
no one is sure what caused the Mayans to abandon 
them so suddenly. The generally accepted opinion 
seems to be that the problem was a social one; that 
the ruling classes, who were theocrats, drifted away 
from the people. Indeed, it seems that the rulers 
shifted the basis of their religion from its old pre- 
occupation, with the problem of securing good crops, 
to one which emphasized war and warriors. This 
change did not appeal to the population which was 
essentially agricultural. Finally, it is believed that, at 
a propitious time, the populace rose up and killed off 
its ruling class. The Mayans then were left without a 
creative minority and reverted to a primitive culture. 

Such reversions to a primitive culture have hap- 
pened many times the world over in the course of 
history. So we may well ask, what is likely to happen 
to our culture? If we were to ask that question of 
Khrushchev he would answer it promptly. He does 
not see a very long future for us. He thinks we will 
give up the heritage of Western civilization in favor 
of Soviet-style Communism, and if we don’t do so 
voluntarily, the Communists will see that we do, or 
that we are buried properly. This is a real and im- 
mediate threat to our culture and one we have to 
face realistically. It brings us face to face with the 
military challenge. 

Before we go further into military problems, we 
have to remind ourselves that there are two require- 
ments for any culture. One is to maintain the right 
amount and kind of military strength. By this is 
meant not necessarily the military strength to handle 
only one threat, but the strength to handle a whole 
range of possible threats. The second requirement is 
to avoid focusing too much attention on military 
matters. We must not overlook long-range problems 
which peaceful existence imposes. Indeed, we must 
avoid the mistakes made by the Mayans in their fail- 
ure to attend to other aspects of their culture be- 
sides war and warriors. This is another part of our 
challenge. 


Control desk of NIKE electro-mechanical simulator represents 
an example of the use to which science and technology have 
been put to maintain strong national defenses. 


by JAMES W. McRAE 


In this regional meeting, our attention is to be 
devoted primarily to science and technology, and 
particular emphasis is to be placed on peaceful ap- 
plications of science. This is as it should be. But 
before we shift to our major topic, we should recog- 
nize the military challenge facing us. At the moment, 
a good deal of our applied science and technology 
is devoted to meeting this military challenge, and 
residents of New Mexico are keenly aware of the 
importance of scientific contributions to warfare. 
After all, this is the state in which the nuclear 
weapon was born and nuclear weapons have domi- 
nated questions of military strength ever since 1945. 

All of us remember the history of nuclear weapons. 
The bombing of Hiroshima and Nagasaki almost cer- 
tainly saved many American lives, but immediately 
after these explosions there was a popular revulsion 
against atomic weapons. As time went on, revulsion 
was replaced by hope; hope that nuclear weapons, 
under international control, would be the means for 
eliminating large-scale warfare. However, the Rus- 
sians would have no part of such a plan and we were 
left to build up a one-sided deterrent to military ag- 
gression in the form of our stockpile of nuclear 
weapons. By now this has changed, and today we 
no longer have a one-sided deterrent. The Russians 
have their own stockpile, and now Russia and the 
Western world look at each other across two mili- 
tary stockpiles of nuclear weapons — theirs and ours. 

To its big bombs and big bombers, Russia is also 
adding a family of very big missiles. One of these 
could carry a big nuclear war head all the way from 
Bell Telephone Laboratories 




































Russia to our homeland and could deliver the war 
head so quickly that our warning would occur only 
10 to 20 minutes before it arrived. This is a new 
factor in our thinking about what I call the “big” 
war. There is no question whatever but that, in the 
near future, Russia will be able to launch a devas- 
tating attack against this country from bases within 
her own national boundaries. What is our reply? 


Defense and Offense 


We are replying in two basic ways. First, we are 
working to improve our defenses by applying new 
science and the best technology to develop defenses 
against big ballistic missiles, as well as against big 
bombers. But no one can guarantee 100 per cent ef- 
fectiveness for an air-defense system, and certainly 
not in advance of its trial in combat. So we need 
another kind of defense — an offensive kind of de- 
fense — and this is provided by our retaliatory force, 
which includes primarily the Air Force Strategic Air 
Command, but also many Navy and Army units. 

Much effort is being devoted to assure the survival 
of this retaliatory force, no matter how heavy may 
be the initial attack against us. There are special op- 
erating procedures for big bombers, as well as a 
maximum effort to develop our own ballistic missiles. 
We intend to disperse our missile bases on land, and 
to hide some of them at sea on submarines. We also 
plan to make some of them impervious enough so 
that they will be able to launchimissiles after a near- 
miss by an enemy hydrogen bomb. This is all to 
insure that any attack by an enemy using nuclear 
power will, with certainty, be followed by an ef- 
fective attack of our own. 

My personal opinion is that the Russians know 
that something we can honestly call “massive retalia- 
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As we go forward with indus. 
trialization . . . inevitably the 
rate of use of the world; 
natural raw materials will 
again be increased by large 
factors, inevitably some nat. 
ural resources must be ex. 
pected to become depleted 
For example, our supply of 
iron cannot last forever. 
Neither, for that matter 
can our supply of copper on 
which the electronics and elec. 
trical industries depend 4 
heavily. But by applying the 
best and latest knowledge of 
science and technology, as is 
done in this copper pit in 
Morenci, Ariz., it is possible to 
use raw materials more eff. 
ciently and to engage in effec- 
tive conservation measures 
even though the rate of use 
increases. 


Bill Sears from Black Star 


tion” would inevitably follow a surprise attack on us. 
They must know of our concentration of scientific, 
engineering, and military effort on defenses against 
their missiles, and the development of our own 
weapons. They can see the United States spotlight 
focused on these efforts. Their intelligence people - 
their G-2’s — must have to report to the Kremlin that 
we shall surely achieve what we are after in these 
respects. In short, I believe we are well on our way 
to big war stalemate and effective deterrence of the 
big war. 

Now you may think that the Russians would be 
unhappy about this; but I wonder. Perhaps they are 
secretly happy that we are giving so much attention 
to the big war. Perhaps they hoped we would do just 
what we are doing — devote our principal efforts to 
the big war problem. Perhaps they are glad that we 
are, in a sense, blinded by the glare of Sputniks in 
the sky, and that we continue to give national at- 
tention primarily to oig bombs, big bombers, and the 
big war of international annihiliation. 


New Strategy Needed? 


Pehaps in the future the Russians intend to follow 
the strategy they have used consistently since World 
War II. So far as one can see, they have not seriously 
considered an actual attack on our homeland. In- 
stead, as you know, they have combined local mili- 
tary pressure with subversion and propaganda to 
attempt to push us back on local fronts. We have 
had to react to these attempts in diverse ways: by 
providing military and economic help to Greece; by 
promising aid to Iran; by refusing to bow to trans- 
port problems in the case of the Berlin air lift; by 
taking military action in Korea; and last but not least, 
by providing convoy action at Quemoy. 
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Now the variety of these situations is impressive. 
They are all different. They are different in the 
nature of, and our reaction to, the threat. About the 
only characteristic they have had in common is that 
they were all limited. On both sides, actions were 
limited in area and in objectives. The national exist- 
ence of no great power was in question in any of 
these actions. No one mentioned unconditional sur- 
render. Neither side used, nor seriously threatened 
to use, its big bombs. This is actually the kind of 
action — military action — to which we, as a nation, 
should be accustomed. 

If you examine the record, I think you will find 
that World Wars I and II were the exceptions to, 
rather than the rule of, U. S. military action. It has 
not often happened that the surrender of one of the 
world’s great powers was the objective of our mili- 
tary action. Usually, as in the engagements the 
Marines celebrate — the “Halls of Montezuma” and 
the “Shores of Tripoli” —we have used military 
force to assist our diplomats in arriving at some 
international agreement. Our long history indicates 
the importance of being prepared for such limited 
engagements, and Russia’s recent series of acts has 
confirmed this for us again. 

Preparation for limited war, in my opinion, should 
be the subject of much more national attention. If 
it were, many important questions would appear and 
could be debated in quite different circumstances. 
For example, should we have an elite force equipped 
with the lightest and best weapons suitable for lim- 
ited war and provided with its own transport air- 
craft? Suppose this force started out as a small one 
which exercised and maneuvered as realistically as 
possible. One day, for example, it might be holding 
exercises at home. The next day, it might fly into a 
remote part of Africa, and a few days later be in 
Asia. As time went on and the unit learned more 


Through scientific efforts we 
have improved considerably 
the vigor and yield of most 
crops and we now handle and 
process them much better than 
in the past. We preserve foods 
better and, indeed, we now 
have respect for vitamins. 
Nevertheless, we still plant 
essentially the same crops as 
did our ancestors. 

It seems certain that world 
problems of food production 
will inevitably be mitigated by 
knowledge resulting from in- 
tensified studies in the life sci- 
ences. We can even dare to 
hope that such knowledge will 
give us clues to new kinds of 
food which can be produced 
in some other medium than 
through the growing of green 

plants in the soil. 
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and more about its equipment and its problems, this 
force might be expected to grow in size and compe- 
tence. The essentials of this plan would be to start 
with a small force, exercise it realistically, and let 
it grow as opportunity and necessity might dictate. 
This is the plan we have followed in the case of the 
Strategic Air Command, aimed at big war deter- 
rence. Why not do the same thing for small war 
deterrence? 

Another matter for open debate and public under- 
standing is the necessity for close collaboration be- 
tween military, political, and diplomatic groups in 
limited warfare. Since a limited war is fought to 
achieve an agreement; an agreement which would be 
more favorable than we could achieve without the 
application of force, the importance of military-diplo- 
matic collaboration is clear. However, the objectives 
of this collaboration need to be well considered. 

The Korean War, I think, is a case in point. Much 
was heard about the fact that, by political action, it 
was limited in area. Our military forces were not al- 
lowed to bomb beyond the Yalu River. I think you 
will agree that we heard impassioned denunciations 
of this political limitation. However, I am not sure 
that this criticism is the most important, nor the most 
serious, that we could make of the Korean operation. 

To illustrate this matter, consider our behavior 
when we finally sat down to negotiate. At that time, 
we had effectively removed our military force as a 
factor in the bargaining. Perhaps it would have been 
more effective to say: “We agree to negotiate with 
your side but we intend to maintain our military 
strength in Korea, and failing an agreement in 30 
days we reserve the right to take military action 
again.” Perhaps a combination of political and diplo- 
matic negotiations, plus the,threat,of military, action, 
might have required less time at tHe conference table 
and produced a more favorable final settlement. 
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Human Relations with Other Nations 


As soon as we introduce ideas of political-diplo- 
matic action into a discussion of miltary matters, we 
immediately broaden the discussion to another area 
of challenge to our culture. This is the challenge that 
is evidenced by our problems regarding international 
politics, our international trade, our diplomacy; in 
short, our human relations with other nations and 
other peoples. 

How should we behave in the Middle East where 
rising Arab nationalism appears to be revolting 
against ideas developed during the long period of 
European domination? How should we work with 
the countries we class as neutralist or uncommitted? 

The relations we have with other nations of the 
world involve technical, as well as human, prob- 
lems — both of which are interrelated, of course. In 
our relations with other peoples, let us look first at 
the technical problems. One reason for discussing 
technical problems is that, in my opinion, they em- 
phasize our very great need for much more science 
and technology in the future. You notice I have used 
the word “need” — our “need” of science and tech- 
nology for the future survival of our culture. We need 
not talk about the cultural values which science 
brings to our civilization. I am not here to expound 
on the virtues of this intellectually honest discipline 
so effectively combined with highly creative activity. 
Much as I would like to relate the joy of achievement 
which scientists and engineers so often experience, 
this is beyond the scope of my discussion. The point 
I wish to emphasize is that we need more science 











A. Devaney, Inc., N.Y. 

Our challenge is to use our technical resources so that we re- 

main strong, not only as a military power, but also as a peace- 
ful civilization. 
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and more technology, not because these pursuits are 
worthy, but simply as a requirement for the future 
survival of our culture. 

I have already implied that military matters 
should engage the attention of our scientists and en- 
gineers. It is not enough for them to be concerned 
only with the “big” war; they must also keep in mind 
our need for other kinds of military strength. Even 
more important, they must look beyond the military 
and see the political problems. For example, I be- 
lieve it is imperative that we reverse the roles in 
which we and the Communists are cast throughout 
the newly nationalistic and neutralist world. At pres- 
ent we bear the stigma of European imperialism, 
while the Russians hold out the promise of an ideal 
state to come. For some reason, the Soviet record of 
human slavery and slaughter is overlooked in con- 
templation of their idealistic dream of a new and 
perfect state. On the other hand, to many under. 
developed peoples our standand of living appears to 
be nothing but an unhealthy materialism and our em. 
phasis on economic and military aid often fosters the 
same opinion. Even with our deep belief in such 
ideals as the dignity of the individual, to the rest of 
the world we seem to be the materialistic group and 
the Russians the idealistic. 

Strangers to our culture find it difficult to under- 
stand the actual society in which we live. The ten- 
dency is to assume that our capitalistic society is 
like the one Karl Marx wrote about, whereas it is 
quite different. It is difficult to figure out how we can 
counteract such a broad-scale misconception, and it 
is probably not a problem for an engineer, alone, to 
discuss. 

However, there may be a possibility of changing 
some misinterpreted views in this connection, par- 
ticularly those based on lack of understanding. This 
may require us to concentrate more of our scientific 
and technical effort to solve the very severe technical 
problems facing those peoples who have not yet been 
as fortunate as we in benefiting from science and 
technology. There are many such problems. One is 
the pressure of population. 


Population Trends 


Our own population is growing rapidly but the rest 
of the world is in the midst of what amounts to a 
population explosion. Merely to keep constant the 
standard of living, the world is going to need a lot 
more food. However, few peoples in the world will 
long be satisfied with their present standards of 
living, so still more food will be needed. Despite ef- 
forts to reduce the rate of growth, it seems inevitable 
that populations will continue to increase, that there 
will be corresponding needs for greater amounts of 
food, and pressing needs for more effective distribu- 
tion of the available supply. The problem of distri- 
bution involves not only transportation but trade, 
and again this introduces nontechnical questions. 

Returning to technical matters, we may remind 
ourselves that we still eat essentially the same foods 
our ancestors have been eating for hundreds of 
generations. In fact the biggest change in the food 
habits of the Western world occurred when our Eu- 

(Continued on page 208) 
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The Problems of College Admissions — | 


Today, college admission is a complex operation with many 


facets in which parents, teachers, high school counseling 


personnel, and various examining bodies all play their roles 


s year there occurs in the United States a “great 
sorting” by which nearly 1,000,000 boys and girls dis- 
tribute themselves among some 1,800 institutions of 
more or less higher education. This is a social process 
of great complexity. The cultural and sociological 
forces which influence it are not wholly understood 
though some progress has been made in this direc- 
tion. If a student and the college can be thought of as 
the primary actors in this drama, there are a great 
many other people who intervene at various stages 
in the process of mutual selection and who influence 
in greater or less degree the decisions that are made 
on both sides. 

Because of the immense and healthy diversity of 
American education, we do not have the severe re- 
striction of alternatives that characterizes higher edu- 
cation in many European countries. One consequence 
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For every student who enters M.1.T., the Admissions Office 

has spent much time and effort in counseling other students 

on collegiate education, but it regards its work as useful even 
though students may register at some other university. 
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by B. ALDEN THRESHER 


of this is that in the United States students, for the 
most part, select colleges. Only a few fortunate col- 
leges can select students to any appreciable degree. 
This healthy diversity, whatever its inconveniences, 
is a chief source of progress; so far we have resisted 
the rigidifying process that is so likely to freeze edu- 
cational experiment in older cultures where central 
control of policy and standards predominates. 


The Admissions Problem 

Thirty years ago college admission, on the surface, 
at least, was a simple matter. Each institution had 
what was known as admission “requirements” ex- 
pressed as a list of high school “units” which a stu- 
dent was supposed to have completed before he 
could be accepted. Although in form these require- 
ments were dictated by the colleges and universities, 
they were actually composed of the subjects conven- 
tionally studied in secondary schools; each institution 
presented minor variations and rearrangements of 
these as its criteria for admission. Examinations were 
often set by individual colleges, and by 1900, a num- 
ber of institutions had established the College 
Entrance Examination Board to regularize this pro- 
cedure, and to reduce the arbitrary and capricious 
variations in admission requirements. 

Today, college admission is a complex operation 
with many facets. It is a multilateral activity involv- 
ing not only the institution and candidates for ad- 
mission, but parents, teachers, high school counseling 
and guidance personnel, testing and examining bodies 
of various kinds, and a broad fringe of interested 
friends and relatives. Admission, furthermore, is no 
longer a bilateral operation between the institution 
and the student. It takes place, rather, in a complex 
social environment in which the student looks at 
many possible institutions of higher education and 
makes some kind of a tentative selection among them, 
while each institution in turn looks at a great many 
potential students, and if it is fortunate enough to 
attract many, can exercise some degree of selectivity. 

The admission operation at M.LT. is a part of this 
complex process and cannot be thought of realisti- 
cally in isolation from it. Students who applied for 
admission to M.I.T. last year applied on the average 
to 3.6 institutions, were accepted by 3.2, and entered 
one. To those to whoin we offer admission in a typical 
year, some 125 other colleges will also have offered 
admission, and there will be something over 200 other 
institutions to which one or more of these young 
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H. Armstrong Roberts 


Those who aspire to enter M.I1.T. should have a considerable 

interest and aptitude for mathematics and science in some 

form, but aside from this, entering students show a wide 
range of diversified interests and objectives. 


people will have at least made application. We are 
thus enmeshed in a network of comparisons, choices, 
and decisions, involving hundreds of institutions and 
thousands of candidates for admission. 

One consequence of this situation is that the proc- 
ess of selecting an entering class, while important, 
represents a very minor fraction of the total time, 
effort, and funds expended in the admissions process. 
The overwhelmingly large proportion of our work 
goes to educational guidance in the broadest sense, 
including contact with secondary schools, teachers 
and counselors, prospective students and their par- 
ents, relatives and friends. Our mission includes the 
provision of information on a broad scale, not only 
about M.I.T., but about other institutions, and about 
the manifold opportunities awaiting those whose edu- 
cation is in some way oriented toward science. 

It is extremely important that the student and par- 
ent who seek information about M.I.T. should be 
able to establish some real personal contact and the 
kind of psychological rapport which this connotes. 
We therefore keep an open door, encourage visitors, 
and are glad to sit down and discuss the educational 
problems of any potential freshmen at whatever 
length is necessary. This includes not only answering 
his factual questions but drawing him out about his 
interests, his activities, his ambitions, and his prob- 
lems. 

People plunge into the maelstrom of higher educa- 
tion with widely varying degrees of preparation. 
Some have given careful and systematic study to col- 
lege catalogues, visited colleges, talked with informed 
friends and relatives, made maximum use of their 
high school guidance facilities, and in many other 
ways have prepared themselves to make a rational 
and wise decision about higher education. Others, 
having picked up random rumors, prejudices, and 
bad advice of assorted varieties, tend to ask imma- 
ture and shortsighted questions, and in general to 
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misread the values that lie partly hidden in the world 
of educational opportunity. 

Every institution has the problem of combating 
oversimplified or outdated stereotypes which continue 
to misrepresent its true nature to the public. We have 
perhaps an unusually difficuit problem in this regard 
at M.I.T. because M.I.T. has undergone such a radi- 
cal and rapid evolution in the last 30 years. People 
know a lot about M.1.T. and most of it isn’t so. 

Thus our total educational mission is not confined 
to the teaching done within our own walls, but in- 
cludes an obligation to convey to a wide segment of 
the general public some broad appreciation of the 
values inherent in higher education oriented around 
science. More important than the duty of excluding 
less qualified applicants is the function of attracting 
well-qualified ones. This, in turn, cannot take place 
unless a wide range of youngsters acquire reasonably 
realistic ideas about scientific education. The boy 
who comes here for the wrong reason, or because of 
a mistaken idea of what he is getting into, is seldom 
a good risk. 

One corollary of this situation is that we spend a 
great deal more time on students who do not enter 
than on those who do. This is as it should be. In other 
words, our admissions operation forms an important 
part of the much larger process by which students 
consider many institutions and institutions consider 
many students. This process of “shopping around” 
and mutual appraisal is bound to take up a certain 
amount of time, energy, and cost on both sides. It is, 
however, quite unrealistic to regard time and effort 
spent on information and guidance as wasted, even 
though many of the students with whom we deal end 
up elsewhere. 


Is There an “M.I.T. Type’’? 


Admission to M.I.T. must be studied in relation to 
the kind of institution which M.I.T. is and is becom- 
ing. M.I.T., although still in name an institute of tech- 
nology, has undergone a profound revolution in the 
past generation. In Dr. Killian’s striking phrase, we 
now have a “university polarized around science,” as 
its unifying principle. Just as the classics, that is the 
history and literature of the ancient Mediterranean 
world long served as a central focus for university 
education (and indeed for almost all European cul- 
ture), so at M.I.T. the extension of science, its history, 
philosophy, applications, and its ramifying influences 
in politics, industry, and the arts, provide a central 
theme. This theme acts as a harmonizing and unify- 
ing influence to draw together the varied interests of 
our five schools and 21 departments. 

This fact profoundly affects our admissions policy. 
People frequently ask us what type of student M.I.T. 
is looking for. We are not looking for any single type 
but rather for young people of exceptional ability 
and promise in the entire broad spectrum of human 
personality, interests, and aptitudes. Our student 
group has only one basic thing in common, that is, 
that all of them must have a considerable interest in, 
and aptitude for, mathematics and science in some 
form. There is not a single curriculum at the Institute 
that does not contain a substantial sequence of mathe- 
matics and physics. Whatever his other qualifications, 
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and we hope he will be versatile and have broad in- 
terests, a student must be able to cope with this kind 
of rigorous, quantitative thinking and find it interest- 
ing, otherwise there is no place for him here. 

Once we grant this unifying central tendency, how- 
ever, we still are left with a vast possible range of 
human diversity. At one end of the spectrum are the 
people who will make research scientists. These are 
very rare and have exceptional intellectual qualities. 
They will normally go on to a doctorate here or else- 
where, and there never are enough of them. Then we 
have various categories of people in the more techni- 
cal phases of engineering, research, and design, 
whose qualities approximate those of the scientist, 
though often with more of the synthesizing, integra- 
tive qualities of the engineer. We have people, some 
of whom are engineers, some not, whose bent is for 
operation, or construction, or production, or manage- 
ment, as well as architects and city planners. All of 
these people need broad education in science and the 
arts, in the ways of man in society, in the policy prob- 
lems of government and industry. 

We have, furthermore, people with many interests 
that include science but who do not intend to become 
professional scientists or engineers. Some of these 
take double majors in humanities and science on 
either a four- or five-year basis. We have students 
who go on to journalism, law, teaching, medicine, or 
to research in the biological sciences, and a host of 
other possibilities, including the foreign service, the 
ministry, finance, and insurance. In other words, given 
the basic fact of an interest in mathematics and sci- 
ence as the central theme of an education, our stu- 
dents encompass a very wide range of subjects and 
move into every conceivable kind of occupation. We 
do not regard these as odd deviants from a normal 
professional groove. On the contrary, we feel that 
M.L.T. makes a major contribution to the public wel- 
fare by seeing to it that responsible people in many 
walks of life have had the kind of grounding in sci- 
ence as part of a broad liberal education which will 
best fit them for leadership in the contemporary 
world. 

What we are seeing, therefore, at M.I.T. is an in- 
creasing recognition of the exploratory function of 
education and of the postponed professional commit- 
ment. A generation ago, our curriculum was a 
congeries of professional programs in science, engi- 
neering, and architecture; this still remains its domi- 
nant theme. But there is a considerable and rapid 
increase in the proportion of students who look at an 
undergraduate education, not simply as a professional 
training or even the first stage of a professional train- 
ing, but as an exploratory process which gives them 
a many-sided acquaintance with the intellectual 
world, and by giving them an opportunity to try their 
wings in a number of areas to form a more just con- 
ception of the kind of life work which would best suit 
them. While M.1.T. continues to provide the prepara- 
tory function of education, it is rapidly increasing its 
attention to the exploratory function. 

Along with this goes the tendency to postpone a 
commitment to a particular professional field. Nomi- 
nally, all our undergraduates choose, at the beginning 
of the second year, a professional area of concentra- 




















































tion’ but if we study the history of-qur Alumni after 
graduation we see that the patter§gof M.LT. as a 
putely professional training has never been closely 
adhered to. Our people have always gone into an im- 
mense range of activities — in business, industry, the 
professions, commerce, and the arts. What has hap- 
pened in recent years, however, is that the design of 
our curricula has begun more realistically to take 
account of this long-standing tendency and has pro- 
vided programs in which the exploratory function of 
undergraduate education, and the more generalized 
approach, are explicitly recognized. The tendency, 
already highly developed in science, for an increas- 
ing proportion of people to need postgraduate study 
is rapidly spreading to all the engineering fields, and 
it is seldom, under contemporary conditions, that a 
four-year education can adequately prepare a man 
for the higher reaches of professional work in engi- 
neering. 

Science, in the broadest sense, gradually becomes 
a major, if not the major, theme which runs through 
all higher education. It will be increasingly difficult 
to hold scientific education within any particular pro- 
fessional groove. M.I.T., therefore, will take its place 
as contributing to the broad flow of intellectually 
trained people who will play their parts in all aspects 
of government, industry, and community life. 

All of this has a profound importance for our ad- 
missions policy. It means that we are not looking for 
narrowly defined patterns of individuals who will fit 
neatly into specific professional slots. A school of 
medicine, of law, or even of business might more 
properly look for patterns of this kind; we do not. The 
wide spectrum of types of personality and points of 
view indicated above will continue to be sought after. 
Together with the common core of interest in mathe- 
matics and science, there must be an _ intellectual 
curiosity, breadth of interest, and above all, energy — 
physical and intellectual — which will carry a con- 
siderable proportion of our people beyond an average 
or mediocre level of achievement. The great protec- 


The nightmare of every admissions officer is the young man ’ 

who is rejected as a poor risk and who turns up 20 years later 

with a Nobel prize. But we do accept a large number of stu- 

dents whose exceptional potentialities can scarcely be per- 

ceived at age 18, and many of whom surprise us by eventual 
achievements of outstanding merit. 
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Mrs. Julius A. Stratton and President Stratton greet visitors 
in the Institute’s annual Guidance Conference held at M.I.T. 
for secondary school teachers and administrators. 


tion of any selective admissions process is diversity. 
We are, to be sure, quite certain to miss many able 
people in our efforts at selection; the nightmare of 
every admissions officer is the young man who is re- 
jected as a poor risk and who turns up 20 years later 
with a Nobel prize. To offset this peril, however, we 
do accept a large number of students whose excep- 
tional potentialities can scarcely be perceived at age 
18, and many of whom will surprise us by eventual 
achievements of outstanding merit. 


Broadening the “Interface of Contact”’ 


The admissions process at M.I.T. is thus an opera- 
tion of broad scope in the areas of educational guid- 
ance and public relations. We are in some kind of 
contact with something like 20,000 potential fresh- 
men a year who either write to us, visit us, or see one 
of our school visitors or an Educational Council mem- 
ber. Each of these has an opportunity to consider 
M.I.T. as a possibile place for his education, and it is 
from these that the entering class of 900 is drawn. 
Our problem of information and guidance involves 
not only this large number, but their parents, 
teachers, advisers, relatives, and friends. Since it is 
out of the question for so great a range of contacts 
to be carried on by a small staff in the Admissions 
Office, we broaden out our area of communication 
with the educational public in four ways: 

First, there is the program of Institute publications. 
In addition to the general catalogue, which is used 
both internally and as a source of general information 
on a wide variety of fronts, we have an undergrad- 
uate catalogue designed specifically with the needs 
of the prospective freshmen in mind. In this we strive 
to avoid the dullness of the typical college bulletin 
and to convey, so far as is possible in words and 
photographs, a realistic idea of what student life for 
the undergraduate is like here at M.LT., minimizing 
rules, timetables, and purely formal statements. There 
is also a basic leaflet about admissions, as well as a 
number of special leaflets on lesser-known aspects of 
the undergraduate program. 
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Second is the program of visiting schools which 
has been greatly augmented in the last few years, 
Each year, some 35 members of the Faculty and Ad- 
ministration spend a week or more visiting secondary 
schools in all parts of the United States. This involves 
a great deal of preliminary correspondence and 
scheduling, since no school is visited without an in- 
vitation from the principal and an actual appoint- 
ment made in advance. The school visitors are 
predominantly younger members of the teaching 
Faculty, but include also members of the Admissions 
Office staff as well as other administrative officers. As 
one result of this program, we now have on our Fac- 
ulty a group of nearly 200 younger men who have 
had some direct contact with high schools and their 
problems. As a result, they have a much more realis- 
tic grasp of the problems of the transition from sec- 
ondary school to higher education than is usually 
found in college faculties. We see, at M.L-T., little of 
the “teacher's syndrome” — that wonderful, uncon- 
scious arrogance found among teachers at every edu- 
cational level who are prone to assume as a matter of 
course that no student has had a really adequate 
preparation until he reaches the particular teacher in 
question. 

The whole tone of these visits to schools is one of 
educational guidance and information. The schools 
realize that they have a formidable problem of guid- 
ance in conveying to a new crop of youngsters each 
year some appreciation of the values inherent in 
higher education. This is particularly difficult in the 
areas related to science, where so many misconcep- 
tions exist. As soon as the schools discovered that 
we conduct these visits as a broad-minded effort to 
give educational guidance, rather than as a selling or 
recruiting project, they welcomed us warmly. Some 
even utilize the visits of the M.I.T. representative as 
a normal, annual part of their regular educational 
guidance program. 

Most members of the Educational Council know at 
first hand how the school visiting program works 
from having accompanied school visitors on their 
rounds. These joint visits are encouraged since they 
help both the visitor and the Alumnus. We normally 
visit about three schools a day, talking with a care- 
fully preselected small group of students in a kind of 
informal guidance seminar. This is more useful than 
making speeches to large assemblies on the one hand, 
or than interviewing a few individuals intensively on 
the other. In a stimulating question-and-answer ses- 
sion, often attended by school guidance counselors as 
well, students feel they have made direct personal 
contact with an Institute representative, as indeed, we 
feel, they have. 

Our third device for broadening our contact is the 
annual Guidance Conference. We hold annually here 
in Cambridge each fall, a conference on educational 
guidance to which we invite about 100 carefully se- 
lected guidance counselors from high and prepara- 
tory schools all over the United States. It is necessary 
partially to subsidize the travel expenses of this 
group in order to make it possible for them to come 
at all. Here also we try to avoid the propagandist and 
selling approach. 

(Continued on page 216) 
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A Tooth for a Tooth 


The old Biblical adage takes on new meaning as new plastics, 
high-speed drills, precision-casting methods, and improved 
techniques make dental procedures relatively comfortable 


= 30 per cent of the healing practitioners of this 
country are dedicated to caring for less than 1 per 
cent of the human body; yet they are waging a losing 
battle. The human teeth constitute less than 1 per cent 
of the body, whether gauged by bulk or weight. 
There are about 100,000 dentists in the United States 
who devote their time and skills to treating, repairing, 
extracting, and replacing teeth; and there are only 
about a quarter of a million physicians to minister to 
the rest of the human body. 

Yet the dentists never catch up with their work — 
indeed, under present conditions, they never could. 
Take New York City, a community relatively privi- 
leged in having some 9,000 dentists to take care of the 
mouths of its 8,000,000 people. Each of these people 
may, according to authoritative local surveys, be ex- 
pected to develop, on the average, a new tooth cavity 
each year. But, among them, New Yorkers right now 
have about 35,000,000 untreated tooth cavities. A 
total of some 40,000,000 hours in the dental chair 
would be needed to repair these defects at present 
existing, and it would take a dental task force at least 
three times as large as New York’s currently existing 
one to accomplish such a gigantic repair job. Simi- 
larly precise knowledge of dental needs and facilities 
is not available for the country as a whole; but one 
authoritative estimate holds that, throughout the 
United States, not more than a quarter of the needed 
dental care is being provided. 

Thus, although American private citizens pay den- 
tists some one and a half billion dollars per year — a 
sixth of their total medical expenditures — and also 
through taxes and donations support much free dental 
care for underprivileged persons, the teeth of Ameri- 


‘ cans, by and large, are in sad shape. For example, 


missing or bad teeth were the largest single cause of 
medical rejections among the first 2,000,000 men ex- 
amined for service in World War II. Six or more 
upper teeth meeting six or more lower teeth were 
then deemed to be adequate equipment for coping 
with Army chow; not a very stringent standard con- 
sidering that a full complement is 16 teeth in each 
jaw. But nearly 10 per cent of the draftees, from ages 
18 to 35, did not have six pairs of teeth that met! 


Animals and Early Man 


As the human being has struggled upwards to the 
pinnacle of evolutionary development, he has left 
good teeth behind him. The lower vertebrates, the 
nonhuman mammals, ancient man, and even present- 
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day primitive men still living in their original natural 
environments, by and large have sturdy teeth. 

The human being, like the other mammals (but in 
contrast to the lower vertebrates) has a limited and 
definite number of teeth. The human dental equip- 
ment, together with that of some animals, is shown 
in Table I. Human deciduous teeth start to erupt at 
about the age of six months, and start to be replaced 
by the permanent teeth at the age of about seven 
years. By the time a human being is some 11 years 
old, he usually has all of his permanent teeth except 
the third molars (wisdom teeth) that may or may not 
appear some time between the 15th and 21st year of 
life. Most mammals, like man, have two sets of teeth 
in the course of life, although bats and guinea pigs 
shed their deciduous teeth before they are born! 

As Table I indicates, the lower vertebrates (for ex- 
ample, sharks) have an indefinite number of undif- 
ferentiated teeth, and these creatures usually have 
relatively large numbers of teeth. Indeed a reduction 





Harold M. Lambert 

Now that dental procedures have become relatively comfort- 

able, surely everyone can afford the services of a competent 
dentist and will want to do so regularly. 
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TABLE I 
| THE TEETH OF MAN AND Various ANIMALS 
Species Jaw Left Side Right Side 
Molars | Premolars | Canines incisors | Incisors | Canines | Premolars Molars | Total 
Man— Upper 2 0 1 2 | 2 1 0 2 
Deciduous teeth Lower 0 1 2 1 0 2 20 
Man— Upper 2-3 2 1 2 2 1 2 2-3 
Permanent teeth | Lower 2-3 2 1 2 2 1 2 2-3 28-32 
Old World Upper 3 2 1 2 2 1 2 3 
Monkeys | Lower 3 2 1 2 2 1 2 3 32 
New World Upper 3 3 1 i 2 1 3 3 
Monkeys Lower 3 3 1 2 2 1 3 3 36 
Horse Upper 3 3 3° 3 3 1° 3 3 
| Lower 3 3 1 | 3 3 1 3 3 10 
Bear | Upper 2 4 1 3 3 1 4 2 
Lower 3 4 1 3 3 4 3 12 
— a -|—— ee -_ 
Pig Upper 3 4 1 3 3 1 3 
Lower 3 4 1 3 3 1 4 3 44 
Opossum Upper 0 7 1 5 5 1 7 0 
Lower 0 7 1 | 4 1 7 0 50 
_ panel Indefinite Number of Undifferentiated Teeth 
ae | ae Ag ae 
* The canine teeth of the horse are small and nonfunctional; the gap thus created is occupied by the metal bit used to control domesticated horses, 
[Nordsiek, Frederic W. *“‘Horse Power,” The Technology Review, 60:307 (April, 1958).| 











in number of teeth is considered to mark evolutionary — cient peoples had no need to cope decorously with 
advance, associated with terrestrial life, less bulky food items such as sandwiches, but used all of their 
food, more chewing, shorter jaws, and stronger front teeth to crush and tear foods, just as predatory 


muscles of mastication. This trend is currently oper- — carnivorous animals, like lions, do today. 
ating in human teeth. Thus the wisdom teeth, al- 
though invariably present and well developed in Tooth and Claw 


primitive human beings such as the Australian abori- 
gines, do not always develop in more highly evolved, Wild animals employ their teeth and their claws 
more civilized man. For example, the present writer for weapons and for tools, as well as using their teeth 
(a highly evolved type) never did have lower wisdom _for eating purposes. Animals’ teeth withstand such 


teeth and, by x-ray evidence, does not even have ves- _— vigorous usage because they are sturdy, and also in 
tigial evidences of these teeth in unerupted form. some species because they are regularly renewed. 
Modern human teeth really have only two mechani- = Many lower vertebrates, for example the sharks, are 


cal functions in connection with eating—shearing  “polyphyodont”; that is to say, new sets of teeth con- 
and grinding. The incisor teeth in the front of the tinue to grow into place throughout their lives. Thus 
mouth act like scissors, and thus make possible the __ in sharks, there is a line of teeth in active service at 
taking of dainty bites from comestibles such as sand- __ the edge of the jaws. Behind these are successive rows 
wiches. Tidbits like these, as well as portions of food _— of progressively smaller spare teeth, that steadily 
forked or spooned into the mouth, are ground to an grow and advance forward into the line of duty as 
easily swallowed state by the premolars and molars __ their forerunners are worn, broken, or shed. 


which are located towards the rear of the oral cavity. In other beasts, such as rodents and horses, there 
The four canine teeth surviving in the human mouth __ is only one adult set of teeth, but individual teeth 
are vestiges of tusks or tearing teeth that serve carni- continue to grow up afresh from the roots as fast as 
vorous animals for fighting, as well as for eating; they wear away at the crowns. To be sure, in rodents 


modern human canine teeth have some shearing — this usually fortunate endowment can by accident 
action but are inefficient in this regard because of have bizarre and fatal consequences. The two upper 
their tusk-like shape. incisor teeth of these creatures wear against the two 

It is noteworthy that in ancient primitive man, who _ lowers, and thus keep in suitable balance. If the beast 
was invariably prognathous, the incisors did not have _ accidentally breaks an incisor, the opposing tooth has 
a shearing action, but came directly together face to no check upon its size; it keeps growing until the 
face and wore into flat grinding surfaces. These an- = mouth cannot be closed and starvation ensues. 
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As we have seen, the human being, like all mam- 
mals, is “diphyodont,” meaning that in the course of a 
lifetime he is privileged to enjoy only two sets of 
teeth. Is it not ironical that the human teeth, which 
man needs so very much —to eat, to talk, and for 
cosmetic reasons — do not have the ability to replace 
or regenerate themselves, as do the teeth of some 
other vertebrates; whereas human claws (fingernails 
and toenails) which nowadays find only limited and 
dispensable use (such as for picking up coins, for 
opening jackknives, or for scratching itches) continue 
to regenerate as vigorously as did the constantly used 
claws of our evolutionary forebears, and as do those 
of present-day animals. Hence a paradox: On the one 
hand, we must pamper, patch, and prop our valuable 
but weak and irreplaceable teeth; on the other hand, 
we must waste innumerable hours to cut and file our 
useless fingernails and toenails, or else spend many 
dollars to delegate nail trimming to manicurists and 
podiatrists. Also the vigorous regenerative powers of 
human nails leads to that uniquely human ailment, 
ingrown toenails. If only human teeth could regener- 
ate as vigorously and insistently as do human nails! 


Why So Weak? 

Why are human teeth so frail? A rephrasing of this 
question will point up the difficulty in answering it. 
Why are most human teeth so frail, whereas some 
others are so very sturdy? There are as many im- 
ponderables as ponderables in the picture of tooth 
decay. Human teeth, even those of siblings who have 
been exposed to apparently identical environments, 
vary widely in chemical composition, physical struc- 
ture, and durability. Heredity is very likely a factor 
in dental health; but in any species as mixed up 
genetically as is the human being, hereditary factors 
are always difficult, sometimes virtually impossible, 
to assess. 

Diet, especially in early life, very likely plays a 
role in dental welfare. The element fluorine, which as 
we shall see presently is today’s bright hope in reduc- 
ing tooth decay, may be regarded as a dietary factor; 
although it is consumed more in drinking water than 
in foods. Certainly diets low in calcium, in phos- 
phorus, in vitamins A, C, and D, or in protein, are not 
conducive to dental health, any more than they are 
conducive to general health. 

Malocclusion, severe enough to cause mechanical 


‘ stresses or excessive abrasion on particular teeth, 


poses a definite dental threat. Similarly, habitual grit- 
ting, grinding, or clenching of the teeth, which in 
some people may occur during sleep as well as during 
waking hours, may cause considerable tooth damage. 
Still another source of mechanical injury to teeth is 
the widespread, if infantile, human need for oral 
gratification, fulfilled by placing in the mouth (often 
between the teeth) hard objects such as cigarette 
holders or pipestems or, in nonsmokers, by chewing 
articles such as pencils or paper clips. 


How Teeth Decay 


Thus any person’s teeth may either be susceptible 
to decay or else resistant to decay, depending upon 
the nature of his teeth and the chemical, biological, 
and mechanical conditions existing in his mouth. 
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A. Devaney, Inc., N.Y. 
Today’s dentist, that remarkable blend of healer and skilled 
mechanic, can do wonders with his modern armamentarium. 
These factors, in turn, may be attributed to ponder- 
able and imponderable genetic, developmental, and 
environmental causes. It is clear, however, that the 
immediate local effect causing most dental decay is a 
combined bacterial and chemical action in the mouth. 
Mechanical abuse of teeth is, at most, a contributory 
cause; injury by thermal shock, as by the alternating 
ingestion of hot and cold foods or beverages, is sus- 
pected but not clearly indicted.* 

Hence a logical question is: “Why not prevent local 
bacterial-chemical action on the teeth?” This is a most 
desirable objective, but to date an unattainable one. 
The mouth cavity cannot be kept free of micro- 
organisms any more than can other parts of the human 
digestive tract. An antiseptic potent enough to sig- 
nificantly destroy mouth bacteria would also seriously 
injure mouth tissues. Even if the mouth could be 
sterilized, it would promptly be reoccupied by micro- 
organisms taken in with air and food. 

To some degree, microorganisms in the human 
mouth may attack the tooth structure directly, but 
mainly do their mischief by generating acids while 
thriving upon substrates provided by food residues. 
Why not, then, eliminate the food residues? Such 
elimination is attempted and in some measure 
achieved by the customary brushing of the teeth; but 
to be at all effective, brushing would have to be done 
immediately after ingesting foods or beverages. Even 
then, brushing is only partly effective, because food 
residues lodge securely in inaccessible crevices and 
otherwise resist removal. Laboratory animals ordi- 
narily subject to dental caries may be kept caries-free 
by feeding them through stomach tubes so that their 
feed does not come in contact with their teeth. Any- 
one wishing to adopt, for his own use, this method for 
preventing tooth decay may find the necessary equip- 
ment in most well-stocked drugstores. 

The latter comment was intended to be facetious, 
but drugstores and other retail outlets do conduct a 

* “Blow Hot, Blow Cold,” The Technology Review, 57: 
469 (July, 1955). 
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thriving business in supplies that purport to combat 
tooth decay, namely toothbrushes and dentifrices. 
Here our humor must turn from facetious irony to 
low comedy, for dentifrices and toothbrushes have 
provided a field day for the fatuousities of those great 
American institutions, popular advertising and sales 
promotion. As any dentifrice can do its work only by 
providing a suitable soap or other detergent mixed 
with a mild abrasive, and as toothbrushes, like any 
sort of brusht can be nothing more or less than suit- 
able bristles set in a convenient handle, competitive 
claims for these products are of necessity about as 
nebulous and inane as those made for cigarettes. 
Dentifrices have become as prone as gasoline to 
claims of added magic ingredients, often of unidenti- 
fied nature and designated by numerals or gibberish 
names. Flavor is a big selling point, and even color. 
One recently launched toothpaste emerges from its 
collapsible tube in gay stripes of red and white! Per- 
haps the color approach represents a trend, because a 
toothbrush having bristles of two different colors has 
recently reached the market. Other features of prob- 
lematical significance that toothbrush makers (or 
more likely their advertising agents) have brought 
forward include special arrangements of the bristle 
tufts, use of a succession of novel synthetic fibers for 
bristles, various shapes of handles, and bristle heads 
attached to handles at bizarre angles. Gadget appeal 
has recently been applied to dentifrices as well. One 
may now obviate the fatiguing necessity of squeezing 
a collapsible tube by adopting a newly introduced 
dentifrice that is packed in a push-button dispenser. 


Tooth Composition 


Despite their frailties, teeth are nevertheless the 
hardest and densest tissues of the human body. Their 
structure and composition are variable and complex; 
included are organic, as well as inorganic, substances. 
Suffice it to point out here, however, that the enamel, 
the hard outer layer of the teeth, is principally cal- 
cium phosphate and fluoride, with some calcium car- 
bonate and magnesium phosphate, traces of other 
salts, plus about 4 per cent organic matter. 

Calcium, phosphorus, magnesium, and fluorine for 
tooth construction must be taken into the body from 
the outside, in food or drink. It is virtually impossible 
to consume diets deficient in phosphorus or magne- 
sium. Calcium deficiencies are not uncommon, but 
may easily be avoided by careful inclusion of protec- 
tive foods, such as milk and milk products. It is fluo- 
rine, the remaining element, that has turned out to be 
a key to improvement of dental health. To be sure, 
fluorine compounds in substantial amounts are toxic; 
sodium fluoride, for example, is a widely used cock- 
roach poison. But in trace amounts, fluorides have 
proved to be a governing and fortunately a control- 
lable favorable factor in dental welfare. How this fact 
was established and brought to practical application 
is an absorbing tale of the pursuit of scientific truth. 


Colorado Stain 
In 1902, Frederick S. McKay, then a neophyte den- 
tist practicing in Colorado Springs, Colo., became in- 
‘a ge Brush-off,” The Technology Review, 53: 465 (July, 
1951). 
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TABLE Il 


Each year since fluoride adjustment of water 
supplies was launched in 1945, more and more 
Americans have received the benefit of this aid 

to better teeth. 

















= 
Fluoridation status at end of 
Year each year 
Number Number 
of com- of water | 
munities supply | Population 
systems = 
1945 | 6 3 | 231,920 
1946 12 8 | 332,467 
1947 16 ll | 458,748 
1948 24 13 581,683 
1949 46 29 1,062,779 
1950 95 62 1,578,578 
1951 329 171 4,948,259 
1952 | 709 353 13,552,501 
1953 | 949 482 17,080,930 
1954 1,128 571 21,208,304 
1955 1,274 667 24,775,698 
1956 | 1,487 759 31,416,112 
1957 1,631 870 | 33,294,899 | 





From: Pablic Health Reports, July, 1958, page 465 











terested in a locally prevalent brown discoloration of 
the teeth, popularly called “Colorado stain” and 
known to dentists as “mottled enamel.” McKay kept 
careful records of tooth conditions he observed in 
local patients, collected epidemiological data on the 
occurrence of mottled enamel in his and other com- 
munities, and enlisted the interest of other workers 
in pursuing parallel and divergent pathways of inves- 
tigation of the topic. As McKay’s records on individ- 
uals having mottled enamel accumulated, it soon 
became clear to him that these people had much 
fewer dental cavities than the general population. 

By 1916, the studies by McKay and his collabo- 
rators had reached the point of suggesting that some- 
thing in the drinking water of communities like 
Colorado Springs was the causative agent of mottled 
enamel. But not until 15 years later were chemical 
analytical methods of sufficient precision (spectro- 
photometry) developed to quantify the very small 
concentrations of fluorine found in drinking water, 
and to indict (or, as it later turned out, to acclaim) 
fluorine as the active agent. Around 1931, it was 
established that all water supplies tested contained 
trace amounts of fluorine, ranging from a small frac- 
tion of a part per million to some 18 parts per million. 
The mottled enamel communities were those with 
relatively high fluorine water supplies. 

Thereupon the first fruits of this research were 
plucked; alternative water sources were developed 
for the mottled enamel communities, and soon “Colo- 
rado stain” disappeared. But this was a purely cos- 
metic gain, for mottled teeth, although unsightly, 
were by and large exceptionally strong teeth. 

By now further study of the data accumulated 
through the decades, while mottled enamel was being 
studied, yielded findings that were to benefit the 
whole country — indeed ultimately the entire civi- 
lized world — not just the relatively few residents of 
the old “mottled enamel” areas. 

(Continued on page 204) 
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Although miles apart in their functions the door knob 
and sink strainer shown below have one thing in 
common. Both are made from Revere Brass Strip. 
Revere Leaded Brass Strip was used to make the sink 
strainer because of the ease with which large diameter 
threads are machined, the excellent surface it devel- 
ops for chrome plating, the inherent corrosion re- 
sistance of brass and its drawing characteristics 
(strainer had to be drawn from 

065” gauge x 7” strip to a 22” 
depth ). 

The Revere Brass Strip used 
by the manufacturer of seamless, 
one-piece door knobs possessed 
still other characteristics that 
made it the most desirable for that 
specific purpose. Because of the 
unique procedure by which these 
knobs are made the brass has to 
be able to stand up under some 
mighty rugged going. Further, the 
brass strip has to be of uniform 
gauge and be without any sign of fracture or crimp- 
ing when drawn, as well as have consistently correct 
grain structure to insure a smooth, flaw-free surface 
on the finished knobs without extensive finishing and 
polishing operations. 

These are but two of the literally thousands of 


‘ways Revere Brass Strip makes it possible for man- 


ufacturers to offer their customers a superior product 
at the lowest possible cost. 

The combination of unusual properties makes 
Revere Brass Strip, in various anneals and tempers, 
equally suited to stamping and spinning. Manufac- 








turers have found that the high ductility and malle- 
ability of various Revere Brass Alloys effect savings 
in time and cost because deeper draws in one opera- 
tion are possible. And, because of the low, work- 
hardening rate, a combination of forming processes 
is frequently possible in making intricate shapes with- 
out the need for intermediate annealing. Should an- 
nealing be required the temperatures used are low 
(usually not over 1100°F.) which 
means lower fuel cost. 

Revere Brass Strip not only per- 
mits deep draws, but fast draw 
speeds as well, which is particu- 
larly desirable for repetition press 
work or other operations where 
parts are produced in large quan- 
tities. This means relatively low 
power consumption. 

Revere Brass Strip does not 
foul dies quickly, requiring only 
a minimum of die re-dressing. And 
one of its most desirable features 
is that it plates well and polishes easily, requiring 
only a minimum of finishing. 

Revere Brass Strip in its various alloys is still 
another example of how, by fitting the metal to the 
job, it is possible to produce superior products at 
the lowest possible cost. 

Practically every industry you can name is able 
to cite similar instances. So we suggest that no matter 
what your suppliers ship you, it would be a good idea 
to take them into your confidence and see if you can- 
not make a better product at lower costs by specify- 
ing exactly the right materials. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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IN STEP 


with tomorrow's 
: 
stepped-up ‘ 


DEMANDS 





COMBUSTION TUBE FURNACE — 
Hinged tube furnaces are 
available in various sizes with 
temperature ranges to 
1800°F or 2200°F. 


os 
= = 
= 


MUFFLE FURNACE—“Multiple- 
Unit” Muffle furnaces have 
a maximum temperature of 
1850°F. Temperature indi- 
cating and controlling de- 
vices are located in the pyra- 
mid base for full protection 
and visibility. 






HIGH TEMPERATURE TUBE 
FURNACE — Tempera- 
tures to 2600°F. can be 
reached in this furnace. 
Other Hevi-Duty labora- 
tory furnaces have maxi- 
mum temperatures as 
high as 3000°F. 
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Harold E. Koch, '22, President 
Elton E. Staples, '26, Vice President 
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TOOTH FOR A TOOTH 
(Continued from page 202) 


Fluorine Reduces Decay 


The dental records of the people whose tooth con- 
ditions had been compared with the fluorine level of 
their drinking water pointed clearly to a “golden 
mean” of about one part per million of fluorine. At 
this level, tooth decay did occur but was relatively 
rare. In communities where the water contained much 
less than one part per million of fluoride, dental caries 
was widespread. Then, as already stated, at high 
fluoride levels of 15 parts per million or so, unsightly 
mottled teeth occurred. 

These findings led to the obvious, inexpensive, and 
entirely practical procedure of adjusting the fluoride 
content of municipal water supplies by adding con- 
trolled amounts of fluorine salts. When first launched, 
fluoridation of water supplies became a focus of oppo- 
sition, largely of an emotionally polemical nature, 
just as had smallpox vaccination, water chlorination, 
and vitamin enrichment of bread and flour when 
they were first introduced. Nevertheless, scientifically 
established fact and the general welfare are, as ever, 
prevailing in the course of time. Controlled fluorida- 
tion of water supplies was first carried out at Grand 
Rapids, Mich., on January 25, 1945. Table II shows 
how more and more Americans have come to enjoy 
the benefits of water fluoridation — by the end of 1957 
totalifig 33,294,899 people dwelling in 1,631 cities and 
towns. Now, most large U.S. cities fluoridate their 
water; the rest are expected to do so soon. Fluorida- 
tion costs less than $0.20 per resident per year. 

The full value of water fluoridation will make itself 
felt in future years. Fluoridation is most effective in 
young children less than eight years of age, and it 
will be a while before the youngsters now enjoying 
this advantage become adults possessing sounder 
teeth than their forebears. Let it be emphasized that 
fluoridation, like any biological measure, is not 100 
per cent effective. It does, however, accomplish a re- 
duction of well over 50 per cent in dental decay. 


Dental Skills 


Meantime the training of an increasing number of 
dentists and rapid advances in dentistry techniques 
bode well for the care of already existing dental de- 
fects. Today’s dentist, that remarkable blend of healer 
and skilled mechanic, can do wonders with his mod- 
ern armamentarium. Drilling, most troublesome of 
the dental procedures, has been made relatively in- 
nocuous by a series of mechanical advances, cul- 
minating lately in the introduction of ultra-high- 
speed drills that virtually eliminate perceptible vi- 
bration.{ Less than a decade ago, the speed of 6,500 
revolutions per minute was standard for dental drills; 
now speeds of up to 250,000 r.p.m. are used. Ingenious 
air- and water-spray arrangements take care of the 
increased heat generated by the high speeds. Of 
course these tools cut faster, thus conserving substan- 
tial amounts of the dentist’s precious time as well as 
reducing the duration of discomfort for the patient. 

(Concluded on page 206) 


t{ “Open Wider Please,” The Technology Review, 57: 280 


(April, 1955). 
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YOUR LEADERSHIP CAREER 





wih INGERSOLL-RAND 





Testing a double-case, high-pressure, boiler-feed pump in Ingersoll-Rand'’s hydraulic labora- 
tory. Pumps of this type feed hot water into steam boilers at pressures up to 6500 psi. 


if you are interested in hydraulics... 





Here's what Pump Engineering at Ingersoll-Rand 


can mean to you... 


N?’ business or industry could long sur- 
vive without pumps. Their vital liquid- 
moving function is a fundamental part of 
our modern civilization. That's why pump 
engineering offers such a varied and fascinat- 
ing career — cutting across virtually every 
branch of every industry. 

Ingersoll-Rand's Cameron Pump Division 
in Phillipsburg, N.J., is one of the oldest, 
largest and most progressive pump manu- 
facturing plants in the world. As an engineer 


engaged in research, design, manufacture or 
sales of I-R pumps, you can be sure of three 
things — prestige, permanence and progress. 
The Company is a leader in its field, and 
so are the men you will work with. Here, 
long-range security and opportunities for ad- 
vancement are second to none. For further 
information on leadership careers at Ingersoll- 
Rand, contact your Placement Office, or write 
to Ingersoll-Rand, 11 Broadway, New York 
4, New York. 


EXCELLENT OPPORTUNITIES NOW AVAILABLE: 


¢ Sales Engineering — ME, IE, EM, EE, CE — Bachelor 


® Design Engineering — ME — Bachelor & Master 


e Production Engineering — ME, IE — Bachelor 


¢ Business Engineering — Engineering & Business Degrees — Bachelor & Master 


10-689 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
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TOOTH FOR A TOOTH 
(Concluded from page 204) 


Pain during dental operations is controlled by 
skilled local anesthesia or by gas analgesia. In the lat- 
ter procedure, a gas inhalation anesthetic is adminis- 
tered at a low rate. The patient is lulled to the point 
of being unable to experience pain but is sufficiently 
conscious to sit up, expectorate when directed, and 
otherwise co-operate. 

The familiar silver amalgam tooth filling has been 
improved by standardizing composition and density 
of the amalgam during mixing, and by regulating 
packing during insertion.$ Precision-casting methods 
enable the preparation of gold inlays that fit so well 
as to scarcely require an adhesive to hold them in 
place. Recently developed plastics allow the skilled 
dentist to provide lightweight, well-fitting bridges 
and dentures to replace missing teeth. And of course 
the dentist or his associate, the dental hygienist, clean 
and scale the teeth to improve appearance and, to 
some extent, promote well-being of the teeth and 
gums. Finally, orthodontists can mold malformed 
teeth of young people into an ideal “bite,” to benefit 
appearance, and ultimate welfare of the teeth. 

The practical courses of action toward good teeth 
this discussion has suggested are perhaps more effec- 

§ “Defy the Tooth of Time,” The Technology Review, 55: 
415 (June, 1953). 





Practical Action 


tively applicable to the reader’s children than to the 
reader himself. The eating of a well-rounded diet, in- 
cluding liberal amounts of the vitamin-, mineral-, and 
protein-rich protective foods, throughout life is a 
commendable practice for general well-being, not just 
for dental welfare. Now that dental procedures have 
become relatively comfortable, surely everyone who 
can afford the services of a competent dentist will 
want to do so regularly. Anyone can find the time and 
energy to brush his teeth, employing for the purpose 
whatever dentifrice suits his aesthetic and gustatory 
preferences, and whatever make of toothbrush pro- 
vides such gadget appeal as pleases him. Virtually 
universal fluoridation of water supplies now appears 
to be an inevitable eventuality, but if the enlightened 
reader comes against controversy on the subject, he 
will do well to throw his weight in favor of fluorida- 
tion. As to the many imponderables in dental decay, 
there is obviously little one can do. Take the ques- 
tion of possible hereditary factors in dental well- 
being. It has been stated that those who wish to live 
long should select long-lived ancestors; similarly, 
those who desire good teeth should make sure they 
have forebears thus endowed. But then everyone 
wants good teeth for, as Cervantes wrote three and 
a half centuries ago in Don Quixote: “Every tooth in 
a man’s head is more valuable to him than a dia- 
mond.” 
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Douglas diversification affords 
broadened opportunities, com- 
bined with stability and se- 
curity. 

Engineering at Douglas is 
divided into three basic areas 
...-missile and space systems, 
transport aircraft and combat 
aircraft. In these military and 
commercial categories, each 
advancing beyond present fron- 
tiers of achievement, engineers 
and scientists can progress to 
the limit of their capabilities. 

In addition, supervisory and 
executive openings are filled 
from within the company. 
Many of the top executive 
officers at Douglas are engi- 
neers who have moved right up 
to assume wide responsibility. 

We are interested in engi- 
neers with backgrounds in 
other fields as well as avionics, 
aircraft and missiles. 

For further information write 
to Mr. C. C. LaVene, Douglas 
Aircraft Company, Inc., Santa 
Monica, California. 
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THE CHALLENGE 


(Continued from page 194) 


ropean ancestors encountered the cultivated crops 
of the American Indians. Indeed, you can say that 
the peoples who preceded the Mayans, and those of 
the Rio Grande Valley, made an enormous step for- 
ward when, in America, they domesticated crops 
that were unknown to the rest of the world. They 
domesticated maize, which cannot reproduce itself 
without human help, and this was a tremendous step 
forward. Indeed, probably there has been no cor- 
respondingly big advance in food production since 
those early prehistoric times, even when we consider 
crop rotation and farm mechanization. 

True, through scientific effort we have improved 
considerably the vigor and yield of most crops and 
we now handle and process them much better than 
in the past. We preserve foods better and, indeed, 
we now have respect for vitamins. Nevertheless, we 
still plant essentially the same crops as did our an- 
cestors, and we still eat either a part of plants or 
feed the plants to animals and then eat the flesh of 
the animals. This is a very unpleasant description of 
a good steak, but I am afraid it is the truth. 

It seems certain that world problems of food pro- 
duction will inevitably be mitigated by knowledge 
resulting from intensified studies in the life sciences. 
I believe we can even dare to hope that such know!- 
edge will give us clues to new kinds of food which 
can be produced in some other medium than through 
the growing of green plants in the soil. Perhaps some 
other form of energy can be substituted for sun- 
light; possibly other nutrients can be substituted for 
those that either exist naturally or are artificially put 
into the soil. Therefore, we should encourage the 
presently growing interest in the life sciences. 


Energy Problems 


What about over-all energy requirements? Even 
for a much larger world population and a substan- 
tially increased per capita use of energy, existing 
fuels, including solar energy (if we may call that a 
fuel) and uranium, will satisfy our needs for a long 
time to come, with one exception. At the present 
time, there seems to be no way to replace the fossil 
fuels — the oil, natural gas, and coal — for operating 
mobile power plants on which we depend so much. 
If you have driven in New York or Los Angeles 


(Continued on page 210) 
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W.E. DEFENSE PROJECTS ENGINEERS are often faced with challenging assign- 
ments such as systems testing for the SAGE continental air defense network. 


ENGINEERS explore defense frontiers 
at Western Electric 


If guided missiles, tropospheric radio defense com- Western Electric Company, 195 Broadway, New 
munications and airborne radar sound like exciting York 7, N. Y. And sign up for a Western Electric 
fields to you, a career at Western Electric may be interview when the Bell System Interviewing Team 
just what you're after. visits your campus. 

Defense projects like these are among our most 
important assignments . . . and engineers are right 
in the thick of it. There are the Nike and Terrier 
guided missile systems ... advanced air, sea and 


land radar... anti-aircraft gun-control equipment 
...the SAGE continental air defense system... 
DEW Line and White Alice in the Arctic. These 
and other defense jobs offer wide-ranging oppor- 
tunities for all kinds of engineers. 

Western Electric engineers also discover plenty 
of made-to-order opportunity in our work as 
manufacturing and supply unit of the Bell System. 
Here they flourish in such new and growing fields 
as electronic switching, microwave radio relay, 
miniaturization. They engineer the installation of 
telephone central offices, plan the distribution of 
equipment and supplies... and enjoy, with their an een 
defense teammates, the rewards that spring from TELEPHONES OF THE FUTURE—Making telephone products for the 


an engineering career with Western Electric. Boll System calls for firevate technical know-how. Tomorrow's 
. = telephone system will demand even more imaginative engineering. 





Western Electric technical fields include me- 
chanical, electrical, chemical, civil and industrial 
engineering, plus the physical sciences. For more 
detailed information pick up a copy of “Consider a 
Career at Western Electric” from your Placement 
Officer. Or write College Relations, Room 200C, MneeNRRTENND eam Gesewe went OF Tee Baul SvSTEM 





Principal manufacturing locations at Chicago, il!.; Kearny, N. J.; Baltime-e, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; 
Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North & . wer, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo 
Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Ch go, Ill. and Little Rock, Ark. Also Western Electric 
Distribution Centers in 32 cities and Installation headquarters in 16 citie.. General headquarters: 195 Broadway, New York 7, N. Y 
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THE CHALLENGE 
(Continued from page 208) 


lately, you will appreciate how much we depend 
on automobiles; and trucks, tractors, and airplanes 
are also essential parts of our present way of doing 
things. Except for the biggest of these vehicles, it does 
not seem to me that nuclear reactors and the use of 
uranium as fuel are likely to be substitutes for the 
fossil fuels. In a world competing for fuel, we are 
going to be in real trouble by the next century, 
unless we can develop some substitute for fossil fuel 
for vehicles (in particular the smaller ones); or unless 
radically different mobile power plants are devised. 

Another problem is raw materials. You remember 
the Paley report of some years ago which stressed 
the problem of raw materials — the materials which 
our industry is already using at an enormous rate. 
As we go forward with industrialization of the under- 
developed countries, inevitably the rate of use of the 
world’s natural raw materials will again be increased 
by large factors, and inevitably some natural re- 
sources must be expected to become depleted. For 
example, our present-day supply of iron ore cannot 
last forever. 

We must meet the challenge of materials. One of 
the last frontiers of physical science is the study of 
the nature of solid state materials. Solid state physics 
is one of the last frontiers because it is such a diffi- 
cult subject. But we must not neglect it because it 
is difficult. We know that mass-produced metals are 
much weaker than certain samples of the same metals 


produced by special processes in the laboratory. If 
we can discover exactly why this is true, we will be 
in a position to develop new mass-production tech- 
niques for much stronger metals and thus be able to 
use very much less metal for each application. Less 
metal for each job will mean more effective use of the 
world’s resources, both for us and for other coun- 
tries. Therefore, for our welfare as well as for im- 
proving relations with other peoples, it is important 
to emphasize the study of the mechanical — and 
other — properties of materials in the solid state. 

Perhaps enough has been said to make the point. 
We need science and technology specifically for 
problems that are related to conservation of the 
world’s raw materials. We need science and tech- 
nology to make a big step forward in the production 
and distribution of food. We need science and tech- 
nology to find a new way to propel motor vehicles, 
as fossil fuels become more scarce and more expen- 
sive. We need science and technology to help main- 
tain our military muscles. Science and technology 
are necessary not only to deter big war —the war 
that must never happen — but also to prosecute little 
wars — that are almost certain to happen if we under- 
stand history correctly. 

These are my examples, and only my examples, of 
our need for emphasis on science and technology. 
Others would have a different set of items. No claim 
is made that this list is complete by any means. But 
science and technology do not stand alone; truly 
peaceful coexistence also requires human under- 

(Continued on page 212) 
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(top left) Transistorizing 
missile flight control systems by 
Lockheed scientists has meant 
significant reductions in weight and 
space requirements. 

(top right) Monitoring new air-borne 
6” miniaturized TV camera, a Lockheed first 
in both the missile and television fields. 


(bottom left) Research and Development 

facilities in the Stanford Industrial Park 
at Palo Alto, California, provide the 
latest in technical equipment. 







(bottom right) 
Setting up a diffraction image 
for a research study in infrared optics. 





EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY 


Lockheed Missile Systems Division is engaged and research and development facilities are in 
in all areas of scientific activity—from concept — the Stanford Industrial Park in Palo Alto and at 
to operation — in missile and space technology. Van Nuys in the San Fernando Valley. Facilities 
Important basic research and development are new and modern and include the latest in 
work is being conducted in such fields as technical equipment. A 4,000 acre Division- 
advanced systems research; nucleonics; physics; | owned static test base in the Ben Lomond moun- 
chemistry; mathematics; metallurgy; design; test; tains near Santa Cruz provides for all phases of 
electronics; aerothermodynamics; gas dynamics; static field test. In addition, flight test facilities 
structures; and astrodynamics. Programs under are provided at Cape Canaveral, Florida and 
investigation at Lockheed include: man in space; | Vandenberg AFB, Santa Maria, California. 
space communications; space physics; re-entry; Scientists and engineers of outstanding talent 
ionic and nuclear propulsion; cryogenics; mag- and inquiring mind are invited to join us in the 
netohydrodynamics; oceanography; computer nation’s most interesting and challenging basic 


development; noise suppression and damage; 
materials and processes; boundary layer control; 
electromagnetic wave propagation and radiation; 
and operations research and analysis. 

The Division is systems manager for such 
major, long-term projects as the Navy Polaris 
IRBM; Discoverer Satellite; Army Kingfisher; 
Air Force Q-5 and X-7 and other important 
research and development programs. 

Headquarters for the Division are at Sunny- 
vale, California, on the San Francisco Peninsula, 


research and development programs. 

Write: Research and Development Staff, 
Dept. B-52, 962 W. El Camino Real, Sunnyvale, 
California; 7701 Woodley Avenue, Van Nuys, 
California; Suite 745, 405 Lexington Ave., New 
York 17, New York ; Suite 300, 840 N. Michi- 
gan Ave., Chicago 11, Illinois. 

“The organization that contributed most in the 
past year to the advancement of the art of mis- 
siles and astronautics.”” NATIONAL MISSILE INDUS- 
TRY CONFERENCE AWARD. 
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THE CHALLENGE 


(Continued from page 210) 


standing. Perhaps you have already noticed that I 
could not help referring to nontechnical matters even 
in a discussion of technical problems. I mentioned 
the need for a military organization to develop, 
through actual long-distance exercises, the tactics, 
doctrine, capability, and equipment for limited war. 
I mentioned the political and diplomatic activity 
which must accompany military action in limited war. 
I mentioned the widespread misunderstanding of our 
culture and, in the opinion of others, the peculiar 
reversal of roles that exists concerning us and the 
Russians. 

At the present time, even the purest of scientists 
seems to be at least interested in how scientific 
knowledge can be applied to the world’s problems. 
Most of the pure scientists I know are more than 
interested; they actively encourage or push work on 
applications of science. They are all keenly aware 
that the world’s problems always involve people. It 
is important that we keep learning about man him- 
self — man and the way he organizes to do things. 

In this connection, Professor Peter F. Drucker, 
who likes to observe our business society from the 
detachment of the university campus, has made an 
interesting observation. He recognizes that America 
is famed for having developed mass production and 
that our success in mass production is usually con- 
sidered to be an engineering achievement involving 
such concepts as interchangeable parts in mechanical 
assembly lines. But Peter Drucker thinks that our 
basic achievement in mass production actually has 
been an organizational, rather than an engineering, 
achievement. Our large business organizations have 
made possible bigger accomplishments and have pro- 
vided real economic gains. In the same way, large 
scientific and engineering organizations have been 
found capable of coping with very large and complex 
technical problems. 

Probably those who have worked in them would 
have two comments to make regarding large organi- 
zations. First, large organizations cannot claim to 
have been perfected; they still have many problems 
to solve. Second, despite these problems, the accom- 
plishments of large organizations actually justify Pro- 
fessor Drucker’s enthusiasm. Our industrial economy 
provides evidence of the truth of this last comment. 

(Concluded on page 214) 
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MEN AND IDEAS IN MOTION: AERONUTRONIC 


This is Aeronutronic — men, ideas, and the tools 
for research. Aeronutronic—a dynamic new name 
in science — created by the Ford Motor Company 
to meet the demanding technological needs of a 
nation on the move. 

Aeronutronic is moving into the future and mov- 
ing fast. Space sciences, missile technology and 
space vehicles...computers, electronics... tacti- 
cal weapon systems... these are major research, 


development and manufacturing activities con- 
ducted at ASI’s modern 200-acre Research Center 
under construction at Newport Beach, California. 


Exceptional engineers and scientists are needed 
now. If you are forward-looking and want to be an 
important part of a forward-moving organization, 
you'll find a new challenge and rewarding future 
at Aeronutronic — where men set ideas in motion. 


AERONUTRONIC 


For information regarding positions, interests, 
facilities or products, write to Mr. K. A. Dunn, 
Aeronutronic Systems, Inc., Bldg A10, 1234 Air Way, 
Glendale, California, or call CHapman 09-6651. 
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THE CHALLENGE 
(Concluded from page 212) 


Moreover, it is now well known how successfully 
scientific creation and engineering excellence can be 
combined and developed in a large organization. 
There are examples of this in industry, in Atomic 
Energy Commission laboratories, and at such insti- 
tutions as M.I.T. 


Laboratory for Human Sciences 


Perhaps it would be worth while tu experiment 
with a big laboratory to study and evaluate methods 
for dealing with some of our long-range human and 
technical problems. We have here in New Mexico, 
alone, an organized effort involving about 20,000 
civilian and military people who are primarily en- 
gaged in the development of military applications of 
nuclear explosives. Yet nowhere in this country is 
there a corresponding organized effort on such enor- 
mously important problems as food production and 
distribution, or the impact of industrialization on the 
peoples of underdeveloped areas. 

It is true that we have no assurance that such an 
attack on long-range peacetime problems would 
really work, but it seems to me that this matter 
should be given the most serious consideration. Our 
challenge is to use our technical resources so that 
we remain strong not only as a military power, but 
also as a peaceful civilization. 

I believe we have organized the effort to keep us 
from being involved in the big war. Now is the 
time to do some positive thinking and take some 
positive action about limited wars. Both these aspects 
of our military protection depend heavily on science 
and technology. They also depend on people and 
how they are organized to live and work. All of this 
is also true of the long-range peacetime problems of 
our society. Our preoccupation with military prob- 
lems must not prevent us from devoting some of our 
best resources of people and organizational ideas to 
problems of peace. Perhaps we can learn how to en- 
large and make more effective our attack on prob- 
lems of peaceful living, by borrowing from our in- 
dustrial and academic experience in building large 
creative organizations. This experience with large 
creative organizations is an important aspect of the 
over-all strength of our society. It is one of the 
assets we are using to avoid a military path to extinc- 
tion. It could well be an important asset in avoiding 
the Mayan path to extinction. 





TREND OF AFFAIRS 
(Concluded from page 190) 





University of California; and Clyde Kluckholn and 
Henry A- Murray of Harvard. 

Discussions of these essays were written by: Dr. 
Riesman; David M. Potter of Yale University; Rich- 
ard M. Bissell, Washington economist; Richard Hof- 
stadter of Columbia University; and Elting E. Mori- 
son, Professor of Industrial History at M.I.T., who 
also edited the book. 
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arge ian deck or beach shoes, etc. 
' the 

the ‘ Illustrated brochure upon request 
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and 927 WEST SEVENTH ST. 

LOS ANGELES 17, CALIF. Mens Furnishings, § Hats. & hoes 
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GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
pes, all sizes, all ma- 
terials. ae 
ing service availabl 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 


CORPORATION 
Syracuse 1, N. Y. 


DIEFEND‘O-AF 


G E A R 





COLLEGE ADMISSIONS — | 


(Continued from page 198) 


We have two leading ideas in designing the agenda 
for this conference: first, instead of inviting principals 
and headmasters, we seek instead to get the guidance 
counselor who is on the firing line in terms of acdvis- 
ing students about college admission and about 
higher education in general; second, we avoid propa- 
gandizing our visitors, but instead make a point of 
drawing them out, consulting them, and conducting 
small discussion groups in which they can raise as 
many questions and make as many suggestions and 
criticisms as they wish. We also attempt, in the brief 
time available, to sketch in a general way the educa- 
tional objectives and methods of M.I.T. 

Partly because these visitors have so many interests 
in common, and partly because they see each other so 
seldom, they find these conferences of great help and 
interest, and go away full of enthusiasm. There 
seems to be no substitute for getting people actually 
here and into the M.I.T. atmosphere for a couple of 
days in order to convey to them what the Institute is 
really trying to do. One feature of the program is to 
have M.I.T. undergraduates from each of the sec- 
ondary schools act as hosts at lunch for the counselors 
from their respective schools. In this way, the impor- 
tant objective is met of having the school representa- 
tive get a first-hand impression of how his students 
are getting along without the information going 
through any M.L.T. intermediary. 

(Concluded on page 218 








Ga STANDBY 


Packaged 12 mcfh plant designed and 
built by Draketown for... 
* Utility or Industrial standby 
* Peak shaving and augmentation 
* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during curtailment periods. . . 
at the turn of a valve . .. or supply that out- 
lying section or plant 100% if desired. 





“ Good Gas Insurance “ 


if you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 


Phone or write today—no obligation. 
IDRAKE & TOWNSI 


y * Design 


ND STREET > NEW Y 








New History of the Gear-Cutting Machine 
Books 


from the \ discussion, of the evolution of gear-cutting 
mechanisms from the 16th century to the present. 


Technology +, 


by Robert S. Woodbury 


author is concerned primarily with the 


Press history of gears and the effect of the technical 
development of the machine tool on the develop- 
ment of power, new materials, and production 
machinery in the Industrial Revolution. $3.00 
The Physical of Steel- 
making 

edited by John F. Elliott 


A symposium based on the papers presented at 


Chemistry 


the conference on the physical chemistry of iron 
and steelmaking, sponsored by the Metallurgy 
Department in 1956, and designed to present 
the latest research in this field in an effort to 
stimulate a greater understanding of the research 
data applicable to steelmaking systems. $15.00 


Selected Books and Journals in 

Science and Engineering 

compiled by Irma Johnson 

\ selective bibliography of reference works, 

texts, journals, and treatises intended primarily 

to serve as a guide to libraries in the basic de- 

velopment of their scientific and engineering de- 

partments, $1.00 
Order from the Technology Press 

Cambridge 39, Mass. 
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— PLASTIC (PVC) PIPE | 
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antes SPEED-LAY: Complete pockoged 
> 5 ee PIPE SYSTEM for fast-laying, tem- | 
- . porary and semi-permanent lines 
for water, compressed air and other | 
services. Write for catalog. | 
a VALVES, FITTINGS & FLANGES: | 
Tube Turns * Dresser * Victaulic 
hine * Cast Iron or Steel * Forged Steel | 
e xX Ee Cc U T ] V e * Special Alloys * Water Main 
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HOLMES & NARVER, INC. 


ENGINEERS * CONSTRUCTORS 





JAMES T. HOLMES 
M.1.T. 14 


828 S. Figueroa St., Los Angeles 17, California 


D. LEE NARVER 


STANFORD '14 Telephone MAdison 7-4337 





SYSKA & HENNESSY, INC. 


Engineers 


Jobo F. Hennessy ‘24 John F. Hennessy, Jr. $1 


REPORTS 
WATER SYSTEMS 


DESIGN 
POWER PLANT 


CONSULTATION . 
WASTE DISPOSAL 
New York City 











CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 








ALEXANDER KUSKO, INC. 


Consulting Engineers 


141 Main Street Cambridge 42, Mass. 
ELiot 4-4015 


Research and Development in 


Transistor Circuits 
Control Systems 


J. P. Brame, Jn. °S4 
‘Sl J. A. Gauoer °S6 


Magnetics 
Electric Machinery 


A. Kusxo "44 
P. N. Hewsse 











LOCKWOOD GREENE 


ENGINEERS—ARCHITECTS 


Professional Service from Site Selection to Plant Completion 
Plant Location Studies 
Site Investigations " 
Complete Design 
Supervision of Construction 





APPRAISALS 
BOSTON, MASS. 
316 STUART ST 


REPORTS 


Spartanburg, S. C. 


New York 
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COLLEGE ADMISSIONS — | 
(Concluded from page 216) 


The fourth and most important of the major agen- 
cies involved in broadening the admissions process is 
the Educational Council. This body of over 700 
Alumni, many of them very experienced and all en- 
thusiastic and loyal, has made a contribution of in- 
calculable value to M.I.T. and to the broad problem 
of educational guidance in the United States. There 
is no substitute for an informed group at the grass 
roots who are always available locally and in contact 
with the individual schools. The 1,200 high schools 
which are in direct touch, each with a member of the 
Council specifically assigned to it, have had good rea- 
son to appreciate the splendid work carried on by 
these men. 

In the Council’s work, as in the visiting program, 
the schools are reassured by the educational guidance 
approach and by the absence of recruiting and com- 
petitive tactics. It is a valuable privilege for a student 
at a distance to be able to talk to someone who has 
actually passed through the M.I.T. educational proc- 
ess and can convey to him at first hand some sense 
of what this is about. It is likewise of the greatest 
help to the Admissions Office to have the comments 
of an Alumnus, in whose judgment we have confi- 
dence, about a student on whom we have otherwise 
only paper evidence. 

The Educational Council has, to a considerable 
extent, set a standard and an example for similar ef- 
forts in other institutions. Its chief merit lies in its 
genuine educational approach, in contrast to the kind 
of shortsighted recruiting efforts which have so often 
aroused hostility in the high schools. While we are 
very anxious that a candidate should have a complete 
knowledge of M.LT., so far as this is possible, so that 
he can make an intelligent selection, we feel that a 
candidate who comes here solely because of heavy 
selling pressure is seldom a good risk. We want him 
to make his own decision with full knowledge of the 
alternatives open to him. 


Part II of Professor Thresher’s article will appear in 
the March issue of The Review. In his concluding article, 
Professor Thresher will discuss methods used in the 
selection of students, danger signs to be heeded, and 
some of the current practices and problems in the field 
of college admissions. — Ed. 


meissner 
a ° 


consultants e engineers e constructors 
Processing plants. Bulk materials handling and storage, Conveying 
systems. Ore and minerals processing. Bridge, expressway and 
interchange design. 


JOHN F. MEISSNER ENGINEERS, inc. 
300 West Washington Stree? 
Chicago 6, Illinois 


R. C. MEISSNER '43 ANdover 3-1944 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
ELECTRICAL—MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 
UTILITY, INDUSTRIAL AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 


MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 














FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 


Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage Systems 
Peet and Terminal Works 

Industrial Plants 


Designs Investigations 
Supervision of Construction 


Incinerators 


Boston, Massachusetts 





Eapir, FREuNp & CAMPBELL 
CONSULTING ENGINEERS 


500 FirtH AVENUE 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


James K. Campbell *11 





New York 36, N. Y. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Watvo F. Pixe ‘15 
Hanoin E. Procror *17 
Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 


Henserr S. Crevenvon *10 
Joun A. Dow °23 








METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 








THE KULJIAN CORPORATION 


Consultants e Engineers e Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kuljian ‘19 A. H. Kuljian "48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


CHARLES NELSON DEBES AND ASSOCIATES 


ENGINEERS AND ARCHITECTS 


Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 


915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Deses °35 





Fapric RESEARCH LABORATORIES, INC. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 


1000 Providence Highway 
(At Route 128 and U.S. 1 Interchange) 


W. J. Hameunces, ‘21 K. R, Fox, "40 E. R. Kasweu, "39 





Dedham, Mass. 


Moran, Proctor, Musser & RUTLEDGE 
CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 
Wittram H. Mueser °22 Pour C. Rutvepce °33 
415 Madison Ave., New York 17, N. Y. 





GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 


Maleolm GC. Davis 25, Vice President 
Allen W. Reid "12 E. C. Edgar ‘35 


Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
Purchasing; Chemical Laboratory 


New York e READING, PA. e Washington 


BREWER ENGINEERING LABORATORIES 
Consulting Engineers 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
High Temperature Strain Gages 
MARION, MASS. 
G. A. Brewer °38 


TEL. 103 
S. P, Cammack °S7 








LauREN B. HircucocKk AsSsocIATES 
Chemical Engineers 


Industrial Research & Development 

Technical & Economic Evaluations 

Acquisitions of Processes and Plants 
Commercial Chemical Development—Air Pollution Control 
Lauren B. Hitehcock ‘20 Technical Advisor, John H. Schaefer ‘26 
60 East 42nd Street ................ New York 17, N. Y. 
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CapPpIToL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 


DILLSBURG, PENNSYLVANIA 


Highways Reports 
ee Surveys 
” pas J Constructien ——— 
Bridges wae Soil Testing 
Branch Offices 


Rochester, N. Y. Saigon, Vietnam 
Robert E. Smith ‘41, Vice President 
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A Living Trust 
can reduce the 
cost of paying 
allowances 


Those who make regular gifts or allowances to 
others can obtain a number of advantages by creating a trust 
to make these periodic payments. 


1. Substantial income tax savings may be made. 


2. Payment of the allowances can be provided for 
regardless of possible illness or absence from 
home of the donor. 


3. The trust may be continued after the donor’s 
death and without interruption in payment of the 
allowances. The plan may be used to reduce 
estate and inheritance taxes. 


4. The trust may provide that the capital will be 
returned to the donor after a period of time, not 
less than 10 years. 


We shall be glad to talk with you and your lawyer 
about the various types of trusts which can be used, so as to 
help you decide which best fits your own situation. 


The New England Trust Company 


135 DEVONSHIRE STREET, BOSTON 7, MASS. gggieeeeres 
Telephone: HAncock 6-8005 27 ga 


Member of the Back Bay Branch: 99 Newbury Street 


Federal Deposit 
Insurance Company Incorporated 1869 
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THE VHDE CORP, NEW YORK 
Ni Ric ACID UNIT . 
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re UAHDE CORPORATION 


350 FIFTH AVENUE, NEW YORK 1, N.Y. 


8204 Empire State Building 





UNIT OSCILLATORS 


for every application 


.. coverage from 20 cycles to 7400 megacyclies. 


High power output. 
Small size conserves bench space. 


Good stability — comparable to much more ex- 
pensive generators — widely used in applications 
where stability is of the essence. 


| 
% Simple, inexpensive fixed-frequency Oscillators | 
available for modulating HF, VHF,and UHF units, 
% Convert to sweep oscillators with G-R Dial Drives, 
% Simple, ingenious design makes for high quality af 
low cost. 


% Used in critical defense applications, including missile work and radar warning systems. 


20c to 500 kc in 5 Ranges 
Type 1210-C Unit R-C Oscillator, 0.5 to 50 Mc in 2 Ranges 


$180 ... accuracy + 3% ... three Type 1211-B Unit Oscillator, $275 
outputs: either low-impedance sine ... accuracy + 2%... power out- 
wave (80mw), high-impedance sine put into 50-ohm toad: 1500 mw (0.5 
wave (40mw), or square wave to 5 Mc), and 500 mw (5-50 Mc). 
(0-30v p-p) 


180 to 600 Mc 250-920 Mc 


Type 1209-BL Unit Oscillator, Type 1209-B Unit Oscillator,$245 
$245... accuracy + 1%... 300- ... accuracy + 1%... 200-mw out- 
mw output into 50 ohms; 400 mw put into 50 ohms; 300 mw over 
over most of range. most of range. 


POWER SUPPLIES FOR UNIT OSCILLATORS a 
Type 1203-B Unit) 
Power Supply 
" Type 1201-B Unit Regulated = 
_ Power Supply ...$85 
; similar to 1203-B but with 
regulated plate supply. Unit 
: F # 6.3v ac at 3 amps; 
duced 30-50% when Regu. 300" deat 80) ma 
lated Supply is used. 
DIAL DRIVES ADAPT OSCILLATORS TO AUTOMATIC- 
SWEEP APPLICATIONS 
Type 908-P Synchronous Dial Drives . . . $29 ea. 
attach to all Unit Oscillators except 1220-A Klystron 
Oscillators and 1214 Fixed-Frequency Oscillators... 
4-rpm 908-P1 model for use with graphic recorders, 
30-rpm -P2 model for use with scopes. 


Type 907-R and 908-R Dial Drives... $55 ea. 
Similar to 908-P but provide a sweep voltage proportional 
to shaft position for use with x-y plotters . . . 4 models 
available with %- or 4-rpm pinion speed (18°/min and ‘ 
144°/min for G-R 907 dials used on 1208, 1209, and 1210 
oscillators; 12°/min and 96° min for G-R 908 dials used 


\ 


Type 1215-B Unit Oscillator, $190 Type 1208-B Unit Oscillator, $; 

. . accuracy + 1%... minimum ... accuracy + 2%... 200-mw ouf 
100-mw output into 50-ohm load; put into 50 ohms; 400 mw @ 
200 mw over most of range. most of range. 


2700 to 7400 Mc, 
Depending on Klystron Used 
Type 1218-A Unit Oscillator, $465 Type 1220-A Unit Klystron Oscil- 
- +. accuracy + 1%...200-mwout- —_jator, $215 (less klystron). . . 75- to 
put into 50 ohms. 100-mw nominal output (depending 
on klystron). 


1214 SERIES FIXED-FREQUENCY OSCILLATORS 
FOR BRIDGE MEASUREMENTS 


TYPE NO. FREQUENCY ACCURACY OUTPUT 


1214-A 1000c | 
400c t+ 2% 200 mw 


1214-D 120c + 2%, | 200 mw 


1214-E 1000c 
270c £2%, 200 mw 


1214-M 1Mc +1% 300 mw 


All 1214 Oscillators have built-in power supplies % 








To Construct Systems tor Complex Measurements Work . «+ 
. a wide variety of amplifiers, calibrators, detectors 


» pulsers, and vhf-uhf coaxial components including atten 


uators, filters, and mixers are available for use with Unit 


Oscillators. 
Write for Complete Information 


on 1211, 1215 and 1218 oscillators). _ 


GENERAL 


275 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASSACHUSETTS 


RADIO COMPANY 





NEW YORK AREA CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 

Broad Ave. at Linden 6605 W. North Ave. 1150 York Rd. 8055 Thirteenth St. 1182 Los Altos Ave. 1000 N. Seward St 99 Floral Pkwy. 
Ridgefield, N. J. Ook Pork ill. Abington, Pa. Silver Spring, Md. Los Altos, Cal. Los Angeles 38, Cal. Toronto 15, Ontorié 

N. Y. WOrth 4-2722 Village 8-9400 HAncock 4-7419 JUniper 5-1088 WHitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171 7 


N. J. WHitney 3-3140 
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